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Techniques  of  Visual -Sensory  Aids 


Bulletin  509 


LESTER  K.  ADE 

Superintendent  of  Public  Instruction 


DEPARTMENT  OF  PUBLIC  INSTRUCTION 
Commonwealth  of  Pennsylvania 
Harrisburg,  1939 


FOREWORD 


The  State  Council  of  Education  approved  the  following  regulation 
with  respect  to  the  preparation  of  teachers : 

“Resolved,  That  all  applicants  for  permanent  teaching  certificates 
on  and  after  September  1,  1935,  shall  he  required  to  present  evi- 
dence of  having  completed  an  approved  course  in  visual  and  sensory 
techniques.” 

The  summary  of  techniques  of  visual  and  sensory  aids  for  teachers 
in  service  and  teachers  in  preparation  is  presented  as  a suggestive  outline 
of  the  practices  and  procedures  that  may  1)e  followed  in  the  teacher 
preparation  institutions  in  Pennsylvania.  The  outline  has  been  in  use 
for  a number  of  years  in  the  approved  institutions  offering  courses  in 
visual  education,  but  with  the  rapidly  developing  philosophy  that  is 
included  with  the  course,  visual  education,  the  committee  felt  that  this 
course  should  be  broadened  to  include  all  those  sensory  techniques  essen- 
tial to  meaningful  teaching.  This  summary,  therefore,  is  entitled 
“Techniques  of  Visual-Sensory  Aids,”  and  is  broader  in  scope  than 
that  which  has  heretofore  been  used  and  bas  proved  so  successful  in 
the  teacher  preparation  institutions. 

As  the  former  course  in  visual  education  emphasized  laboratory  ex- 
periences, together  with  field  trips,  museum  visits  and  the  like,  this 
restatement  is  organized  on  broader  laboratory  lines  and  the  suggestion 
is  made  that  the  course  should  be  conducted  on  a three-semester-hour 
basis,  consisting  of  two  semester  hours  credit  which  should  include  two 
semester  hours  of  laboratory  work  for  one  semester  bour  credit  and  one 
semester  hour  of  recitation  for  an  additional  semester  hour  of  credit. 

In  response  to  many  requests  that  have  come  to  the  Department  of 
Public  Instruction  as  to  what  might  be  considered  the  irreducible  mini- 
mum equipment  in  such  institutions  as  may  wish  to  offer  this  course, 
the  committee  has  made  certain  recommendations  which  will  be  found 
in  Appendix  D.  It  is  understood  that  this  is  merely  a suggestive  mini- 
mum equipment  and  that  many  institutions  either  now  have  or  will 
want  to  equip  their  institutions  beyond  this  minimum. 

The  material  herewith  presented  is  in  no  way  to  be  considered  final 
for  it  is  the  hope  of  the  committee  that  frequent  revisions  will  be  made 
as  a result  of  the  experiences  which  the  accredited  colleges  and  universi- 
ties may  have  in  carrying  out  the  suggestions.  Instructors  should  feel 
free  to  amplify  this  course  with  additional  materials  as  may  be  found 
advisable  in  carrying  on  the  course. 

This  publication  has  been  prepared  in  the  Department  of  Public  In- 
struction by  Dr.  Henry  Klonower,  Director  of  the  Office  of  Teacher 
Education  and  Certification;  Dr.  C.  Valentine  Kirby,  Chief  of  the  Divi- 
sion of  Art  Education;  and  Mrs.  Gertrude  B.  Fuller,  Assistant  Director 
of  the  State  Library  and  Museum. 

LESTER  K.  ADE 
Snper'nitendoit  of  Public  Instruction 


April,  1939 
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COMMITTEE  STATEMENT 

Since  the  distribution  of  the  preliminary  bulletin  of  “Summary  of 
Techniques  of  Visual  and  Sensory  Aids,”  much  of  this  material  has 
been  incorporated  in  a more  detailed  report  of  this  subject  which  was 
made  by  a special  committee  w’orking  under  the  auspices  of  the  American 
Council  of  Education. 

To  realize  the  joy  of  achievement  it  is  necessary  for  the  teacher  and 
the  student  to  set  objectives  of  systematic  learning.  It  is  imperative  to 
acquire  the  steady  purpose  and  directing  force  of  a well-defined  and  care- 
fully considered  philosoph}^  of  education  suited  to  the  development  of 
effective  membership  in  the  family,  community.  State,  nation,  and  world. 
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Techniques  of  VisuahSensory  Aids 

This  bulletin  is  presented  in  a series  of  units  of  work,  each  is  adapted 
for  the  use  of  visual-sensory  aids  and  techniques. 


UNIT  I— BACKGROUND 

A.  Visual  instruction  is  not  a separate  subject.  It  is  not  an  end  in 
itself,  rather  it  is  a tool  which  may  be  used  effectively  to  facilitate 
learning.  Visual  sensory  aids  are  vital  to  the  successful  teaching  of 
practically  every  subject  in  the  school  curriculum. 

B.  Visual  sensory  aids  had  a major  place  in  the  successful  educational 
systems  of  the  past : 

1.  In  primitive  times,  boys  were  taught  to  hunt  and  fish ; and  girls, 
to  cook,  through  observation  and  participation  plus  language 
explanations.  They  learned  by  seeing,  hearing,  and  doing. 
(Students  should  cite  original  sources.) 

2.  Early  Indian  schools  used  the  sand  table  as  a blackboard.  (Stu- 
dents should  cite  original  sources.) 

3.  The  Greeks  (peripatetics)  utilized  the  school  journey,  sand  as 
a blackboard,  real  objects,  situations,  and  relationships.  (Stu- 
dents should  cite  original  sources.) 

4.  Early  records  are  picture  records ; cavemen  drew  pictures  to 
warn  and  inform.  ( There  should  be  a few  slides  or  other  ap- 
propriate materials  to  illustrate.) 

5.  In  the  Paleolithic  Age,  there  was  a picture  language  of  stone. 
(There  should  be  slides  or  other  materials  to  illustrate.) 

6.  Egyptian  hieroglyphics  are  the  transition  from  picture  writing 
to  early  alphabets.  (Students  should  substantiate  this  state- 
ment. ) 

7.  The  invention  of  the  printing  press  and  the  making  of  books 
brought  into  wide  use  the  printed  word  symbol.  ( Discuss  the 
general  value  of  books ; also  the  growth  of  verbalism.  Have 
students  give  examples  of  both.) 

C.  Sensory  experience  is  the  foundation  of  intellectual  activity.  Ob- 
servation involves  thinking  and  interpretation  as  well  as  seeing. 
It  is  the  eye  plus  the  mind. 

D.  Children  are  more  vitally  interested  and  stimulated  by  the  realistic 
and  concrete  than  by  the  abstract  and  symbolic.  (Test  this  state- 
ment. ) 

E.  The  concrete  is  more  easily  understood  than  the  abstract.  An  oral, 
written,  or  printed  word  means  nothing  to  the  child  until  translated 
into  a mental  image.  (Test  with  a class.) 
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F.  The  use  of  the  concrete  and  realistic  has  been  dominant  in  the  edu- 
cational systems  developed  by  great  educators : 

1.  Comenius,  1592-1670,  advocated  learning  from  the  world;  he 
made  use  of  illustration  and  objects  ; protested  against  “feeding 
the  mind  on  words.” 

2.  In  the  eighteenth  century,  Pestalozzi  used  the  school  journey 
or  field  trip  for  observation,  and  object  material  for  sensory 
experiences. 

3.  William  Penn,  in  his  new  colony,  urged  observation  and  par- 
ticipation as  effective  means  of  learning. 

4.  Benjamin  Franklin  recommended  the  school  journey  as  a 
medium  for  knowing  things  definitely,  and  made  use  of  the 
cartoon  to  tersely  tell  a story. 

5.  The  British  Museum  first  made  its  collections  of  objects — speci- 
men.s — models  available  during  this  period. 

6.  In  the  nineteenth  century,  Froebel  stressed  sensory  instruction, 
particularly  that  through  sight  and  touch. 

7.  In  the  same  century,  Niepce  and  Daguerre  made  the  first  per- 
manent photograph.  This  has  proved  an  important  contribu- 
tion to  the  learning  process.  (Contrast  then  and  now.) 

8.  From  the  photograph  there  developed  the  textbook  illustration, 
print,  stereograph,  slide  and  film,  all  of  which  have  given  im- 
petus to  the  use  and  an  appreciation  of  the  value  of  visual- 
sensory  aids  in  the  learning  process. 

9.  In  the  present  century  the  revered  American  educator  and 
psychologist,  John  Dewey,  shows  hiimself  to  be  an  enthusiastic 
exponent  of  the  value  of  visual-sensory  aids  when  he  says  in 
My  Educational  Creed:  “The  image  is  the  great  instrument  of 
instruction.  What  a child  gets  out  of  any  subject  presented 
to  him  is  simply  the  images  which  he  himself  forms  with  regard 
to  it.  If  nine-tenths  of  the  energy  at  present  directed  toward 
making  the  child  learn — memorize — certain  things,  was  spent 
in  seeing  to  it  that  the  child  was  forming  proper  images,  the 
work  of  instruction  would  be  infinitely  facilitated.”  (The  above 
citations  should  be  illustrated  from  source  materials.) 

UNIT  II— VERBALISM 

A.  One  of  the  major  weaknesses  in  American  schools  is  verbalism, 
“learning”  that  is  little  more  than  parrotlike  repetition  of  meaning- 
less symbols.  Tests  recently  conducted  in  the  Middle  West  re- 
vealed only  a fifty  per  cent  knowledge  of  the  underlined  words  in 
the  following  sentences  although  the  subjects  had  been  studied  pre- 
viously through  a two-year  period. 

Cutlery  is  made  in  Bridgeport,  Connecticut. 

Slaughtering  is  a leading  industry  of  the  Middle  West. 

Much  territory  has  been  added  to  the  country  from  time  to  time. 
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The  vocational  classes  make  a tooth  brush  holder  which  has 
examples  of  mortise  and  tenon  joint.  (Test  pupils  for  verbalism.) 

1.  Have  students  cite  other  examples  and  personal  experiences. 

2.  Have  students  summarize  the  Carnegie  Foundation  Report  of 
the  findings  of  Dr.  H.  G.  Pritchett  on  this  subject;  also  the  re- 
port of  Elda  Merton,  Assistant  Superintendent  of  Waukesha, 
Wisconsin,  public  schools. 

B.  Suggestions  for  Improving  Instruction : 

At  the  1927  Pennsylvania  Education  Congress,  school  superin- 
tendents and  principals  of  teacher  preparatory  institutions  resolved 
to  use  every  effort  to  improve  the  quality  of  instruction  in  the  schools 
of  the  Commonwealth  and  adopted  the  following  four  suggestions 
for  aiding  tow'ard  the  achievement  of  this  objective: 

1.  Teachers  should  he  certain  that  children  have  ideas  correspond- 
ing to  the  w'ords  they  use. 

2.  School  work  should  be  connected  closely  with  community  or 
social  life. 

3.  Teachers  should  insist  on  thoroughness  in  all  learning  activities. 

4.  Teachers  should  aim  to  develop  initiative  and  originality  in 
children  to  the  fullest  extent  of  their  powers. 

(Students  should  fully  illustrate  each  of  the  above.) 

UNIT  III— VALUES  OF  VISUAL-SENSORY  AIDS  AS  REVEALED 

BY  USE 

A.  The  values  of  visual-sensory  aids  to  teachers  can  best  be  understood 
when  their  service  to  other  agencies  are  considered : The  practical 
effectiveness  of  such  materials  was  discovered  and  widely  used  by 
business  long  before  it  was  discovered  in  education. 

1.  Industrial  and  commercial  enterprises  report  that  visual  aids  are 
their  chief  asset  in — 

a.  Advertising  their  products. 

b.  Teaching  their  employes  their  duties  and  safety  education. 

2.  The  United  States  Government  uses  visual-sensory  aids  ex- 
tensively, particularly  objects-specimens-models,  slides  and  films 
in  extending  its  immigration,  Americanization,  health,  housing, 
and  other  work.  It  also  uses  the  film  as  an  effective  means  of 
showing  what  products  are  offered  at  home  and  in  foreign  coun- 
tries. 

3.  In  the  medical  profession,  the  film  is  now  considered  indispens- 
able. 

4.  The  slow  motion  film  and  animated  drawings  have  been  'dven 
a permanent  place  by  scientists — (biology,  botany,  zoology, 
nature  study,  physics,  chemistry). 
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5.  Far  away  phenomena  are  brought  to  practically  every  home 
through  pictorial  and  other  visual  materials. 

6.  Teachers  of  handicapped  children  testify  that  visual  and  other 
sensory  aids  are  a vital  element  in  their  instruction. 

7.  Visual  aids  assist  the  pupil  in  many  ways.  They  give  concrete- 
ness to  ideas,  connect  words  with  objects,  visualize  factual  con- 
ditions, economize  time  in  understanding  facts,  interest  pupils 
with  object  materials,  furnish  an  approach  to  problems,  create 
ideals,  stimulate  imagination. 

8.  Proper  'organization  is  essential  for  any  effective  use  of  visual 
materials. 

9.  Other  claims  are  that  they — 

a.  Clarify  the  factors  involved  in  the  solution  of  a problem  and 
result  in  attaining  greater  accuracy  and  more  thorough 
mastery. 

b.  Promote  research,  experiment,  investigation,  self  activity 

B.  It  is  further  claimed  that  the  effective  use  of  visual-sensory  aids 

results  in  the  following  outcomes : 

1.  Effects  an  economy  of  time  in  teaching. 

a.  Use  experimental  data  to  illustrate  this. 

b.  Study  the  zebra  dialogue,  page  four,  of  the  School  Journey 
bulletin.  The  question  raised  by  the  pupil  is  a splendid  ex- 
ample of  self-activity.  The  teacher,  acting  as  a skillful 
guide,  should  have  sent  the  pupil  to  the  file  case  to  secure 
the  information ; and  later  in  the  day,  should  have  checked 
for  accuracy  and  completeness.  (Have  students  appraise 
this  statement  and  draw  any  other  lessons  from  the  dia- 
logue.) 

c.  Use  of  the  Century  of  Dress  slide  to  show  that  the  contribu- 
tion of  one  hundred  years  to  the  better  dress  of  man  can  be 
more  effectively  taught  by  means  of  pictures  than  by  oral  or 
printed  description. 

(Students  should  submit  other  illustrations.) 

2.  Enriches  and  clarifies  instruction. 

a.  Use  the  slides  in  a study  of  Hiawatha. 

(Can  be  procured  from  the  State  Museum.) 

b.  Use  tbe  Journey  lessons  in  art  and  music. 

(See  School  Journey  Bulletin,  Vol.  I,  No.  6,  Department 
of  Public  Instruction.) 

c.  Use  other  visual-sensory  materials  to  illustrate  enrichment 
and  clarification. 

3.  Develops  correct  initial  impressions. 

a.  Write  the  symbol  travois  on  the  blackboard ; then  show  a 
slide  or  a model  of  a travois. 
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b.  Write  tenon  on  board  and  then  show  wood  sample. 

c.  Write  Niokomis  on  board  and  then  show  slide  or  picture  of 
Nokomis. 

d.  Students  should  supply  many  other  illustrations. 

C.  Use  also  examples  of  the  realistic — Legislature  making  laws ; an 
industry  manufacturing  cloth,  paper,  shoes : nature  functioning,  etc. 
(iNIake  a school  journey  or  field  trip  in  connection  with  this.) 

D.  Try  the  following  interest  test: 

1.  Have  class  read  any  fifty  lines  of  Hiawatha  from  the  printed 
page — words  only. 

2.  Use  the  slides  containing  the  same  fifty  lines. 

3.  Note  the  effect  and  have  students  tabulate  the  conclusions. 

UNIT  IV— VALUES  OF  VISUAL-SENSORY  AIDS  AS  REVEALED 

BY  INVESTIGATIONS 

A.  The  prevalence  of  verbalism — the  use  of  words,  names  of  things, 
without  comprehending  their  meaning — is  one  of  the  problems  in 
American  schools  that  requires  solution.  Students  should  be  re- 
quired to  review  the  following  reports  : 

1.  H.  S.  Pritchett,  Carnegie  Foundation  for  the  Advancement  of 
Teaching. 

2.  Survey  of  Elda  S.  iMerton,  Assistant  Superintendent  of  the 
\\"aukesha,  \Msconsin,  Public  Schools. 

3.  The  report  compiled  by  the  United  States  Bureau  of  Education 
for  the  1934  Congress  in  Rome. 

4.  A survey  of  the  use  of  teaching  aids  by  the  Research  Division 
of  the  N.E.A.,  published  in  the  1934  Elementary  Principals 
Year  Book. 

5.  Report  of  E.  I.  Way,  United  States  Department  of  Commerce. 

B.  Investigations  of  recent  years  show  that  instruction  can  be  and  has 
been  improved  through  the  effective  use  of  \’isual-Sensory  Aids. 
Results  of  these  investigations,  among  other  things,  show  that  the 
proper  use  of  visual  materials  : 

1.  Increases  initial  learning. 

2.  Effects  an  economy  of  time  in  learning. 

3.  Increases  permanence  of  learning. 

4.  Aids  in  teaching  backward  children. 

5.  Motivates  learning  by  increasing 
a.  interest. 

h.  attention. 

c.  self-activity. 

d.  voluntary  reading. 

e.  classroom  participation. 
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C.  Have  students  summarize  the  following  investigations : 

1.  School  journey  or  field  trips — Roland  Wells  Grinstead, 
Secondary  Principals  Bulletin  of  April  1931  ; C.  B.  Turner, 
Ellis  and  Thornborough,  New  York  City;  K.  Gibson,  School 
and  Society,  5-30-25;  W.  S.  Curd,  Educational  Screen,  1934. 

2.  Objects-Specimens-Models — E.  A.  Kilpatrick,  Psychology  Re- 
view, 1894 ; C.  E.  Wyman,  Mimeographed ; K.  Gibson,  School 
and  Society,  5-30-25  ; Marguerite  Bloomberg,  Pamphlet,  Amer- 
ican Association  of  Museums,  Washington,  D.  C. ; Howard 
Wilbur,  H.  Y.  McClusky,  1934  Bulletin  of  Elementary  School 
Principals. 

3.  Elat  or  Mounted  pictures.  Stereographs — Lewerenz,  Weber, 
Maclean,  Wilbur,  all  in  1934  Bulletin  of  Elementary  School 
Principals. 

4.  Representations — E.  H.  Reeder  and  J.  Thomas,  Freeman’s 
Visual  Education,  Chicago  University  Press;  Lawrence  F. 
Shaffer,  Columbia  University  T.C.C.E.  429. 

5.  Still  Films  and  Slides — Zyve,  Meador,  Wilbur,  Levine,  Ross, 
Lawson,  Steiner,  Lewerenz,  Maclean,  all  in  1934  Bulletin  of 
Elementary  School  Principals. 

6.  Silent  Films — Wood  and  Freeman,  Knowlton  and  Tilton,  Con- 
stitt,  Poole,  Mead,  Young,  all  in  1934  Bulletin  of  Elementary 
School  Principals. 

7.  Sound  Films — Rulon,  Arnspiger,  1934  Bulletin  of  Elementary 
School  Principals;  Payne  Studies,  MacMillan  Company,  New 
York  City. 

8.  Using  More  Than  One  Pictorial  Aid — Steiner,  Lawson,  Free- 
man, Gibbs,  McClusky,  Skinner  and  Rich,  Wiltse,  all  in  1934 
Bulletin  of  Elementary  School  Principals. 

UNIT  V— THE  PSYCHOLOGICAL  BACKGROUND  OF  VISUAL- 

SENSORY  AIDS 

A.  Sensory  experience  is  basic  to  all  knowledge.  Intellectual  activity 
begins  with  and  depends  upon  sense  perception.  The  child’s  world 
is  built  up  through  concrete,  objective  contacts  with  his  immediate 
environment.  Early  in  life  his  mind  is  confronted  with  difficulties 
which  challenge  him  to  action.  Lie  begins  to  probe,  to  explore ; he 
observes,  listens,  handles ; he  uses  his  sensory  equipment  in  his 
efforts  to  solve  and  master.  The  concrete  challenges  his  interests 
and  his  activities  both  in  the  home  and  in  the  school. 

B.  The  values  of  visual-sensory  aids  to  instruction  become  increasingly 
evident  as  we  carefully  consider  the  laws  of  learning  and  the 
strengthening  of  the  association  bonds.  An  analysis  of  memory  and 
its  elements  reveals  that  retention,  recollection,  and  recognition  all 
depend  upon  vividness  and  accuracy  of  impression  which  is  secured 
only  through  use  of  visual-sensory  aids. 
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C.  Although  it  may  be  assumed  that  those  taking  this  course  have  had 
preparation  in  psychology,  the  psychological  aspects  of  visual- 
sensory  aids  should  be  reviewed  at  this  point.  It  may  be  possible  to 
have  the  psychology  instructor  conduct  this  review.  If  he  is  not 
available,  students  should  be  required  to  discuss  and  illustrate  the 
following : 

Visual-Sensory  Aids  and 

1.  The  Laws  of  Learning. 

2.  Imaging. 

3.  Association. 

4.  Interest. 

5.  Attention. 

6.  Mental  activity. 

7.  Physical  activity. 

8.  Memory. 

9.  Retention. 

10.  Percepts  and  concepts. 

D.  Students  should  be  required  to  summarize  the  following  investiga- 
tions ; 

1.  Psychological  Principles  of  Visual  Education  (Seltzer). 

Pennsylvania  School  Journal,  January,  1931. 

2.  Experiment  in  Memory  (Kirkpatrick). 

Psychological  Review,  January  1894. 

3.  Effect  of  Motion  Pictures  on  Mental  Content  (Holaday). 

University  of  Iowa,  Iowa  City,  Iowa. 

4.  Psychological  Studies  of  IMotion  Pictures  (Conrad  and  Jones). 

University  of  California  Press,  1929. 

E.  Students  should  be  required  to  summarize  the  discussion  beginning 
on  page  7,  School  Journey  Bulletin,  Department  of  Public  Instruc- 
tion, Harrisburg;  and  select  from  Unit  IV  of  this  outline  the  per- 
tinent outcomes  of  those  experiments  or  investigations  relating  to 
psychological  aspects  of  visual-sensory  aids — e.g.,  Knowlton  and 
Tilton,  Motion  Pictures  in  History  Teaching. 

UNIT  VI— TYPES  OF  VISUAL-SENSORY  AIDS 

A.  Bibliography;  (See  lists  in  the  following) 

1.  Pennsylvania  Bulletin  on  School  Journey,  page  9. 

2.  Elda  Merton — Course  in  Visual  Instruction. 

3.  Weber — Picture  Values  in  Education,  page  132. 

4.  Gregory — Visual  Aids  in  the  Schools. 

5.  Dorris — Visual  Instruction  in  the  Public  Schools. 
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B.  Aids  through  the  Eye — Vision — Apparatus  and  Equipment. 

1.  Projectors. 

Glass  Slide. 

Film  Slide. 

Opaque. 

Micro. 

Motion  Picture — 16  mm. 

2.  The  Camera. 

Kodak. 

Miniature. 

Motion  Picture. 

3.  The  Reproducing  Device. 

The  Hectograph  (gelatin). 

The  Mimeograph  (stencil,  hand,  and  rotary). 

The  Multigraph  (metal  type). 

4.  The  Blackboard. 

5.  Slide-making  apparatus. 

6.  Lenses,  microscope,  telescope. 

7.  Pictorial  materials. 

8.  Representations — maps,  diagrams,  etc. 

C.  Aids  through  the  Ear — Auditory. 

1.  The  Phonograph. 

2.  The  Radio. 

D.  Aids  through  the  Eye  and  Ear — Visual-Auditory. 

1.  Sound  Motion  Pictures. 

2.  Radio-Vision. 

3.  Television. 

E.  Aids  through  Activity — (Introducing  “Education”  in  Education). 

1.  The  School  Journey  or  Field  Trip. 

Class  Period. 

The  half-day  or  full-day  trip. 

The  vacation  trip. 

2.  The  miniature  set  (student  made). 

The  sand  table  or  table  top. 

Marionettes  and  Puppets. 

3.  The  Object-Specimen-Model  Collection. 

F.  Miscellaneous — Dramatization,  Pageantry,  Booklets,  Exhibits. 
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UNIT  VII— THE  SCHOOL  JOURNEY  OR  FIELD  TRIP 

A.  Definition. 

The  School  Journey  is  a school  exercise  designed  to  provide  com- 
plete sensory  experience  relative  to  such  phenomena  as  cannot  be 
brought  into  the  schoolroom.  It  involves  the  conducting  of  pupils 
to  places  where  the  subject  matter  of  instruction — objects,  scenes, 
situations,  relationships,  etc. — may  be  studied  to  the  best  advantage. 
(Page  13,  School  Journey  Bulletin.) 

B.  Advantages  or  Values. 

1.  Shows  natural  phenomena  in  proper  settings. 

2.  Tends  to  blend  school  life  with  the  outside  world. 

3.  Stimulates  interest  in  student’s  environment. 

4.  Involves  reaction  to  natural  social  situations. 

5.  Develops  observation  and  joy  of  discovery. 

6.  Stimulates  constructive,  creative  thinking. 

7.  Aids  in  organization  of  knowledge. 

8.  Develops  initiative  and  self-activity. 

9.  Provides  for  profitable  leisure. 

10.  Serves  to  arouse  ambitions  and  determine  aims. 

11.  Provides  for  correlation  of  subjects. 

12.  Effects  a genuine  socialization  of  school  procedure. 

(Page  15,  School  Journey  Bulletin.) 

C.  Definite  Purposes. 

1.  As  a preview  and  for  gathering  instructional  materials. 

2.  To  create  teaching  situations — to  encourage  seeing  and  know- 
ing. 

3.  To  arouse  specific  interests. 

4.  To  supplement  classroom  instruction. 

5.  To  verify  information. 

(Page  16,  School  Journey  Bulletin.) 

D.  Technique. 

1.  Evaluate  advantages  to  be  utilized. 

2.  Determine  the  purpose  of  the  trip. 

3.  Examine  data  to  develop  concepts. 

4.  Make  necessary  arrangements. 

5.  Prepare  pupils  for  the  journey  lesson. 

6.  Instruct— on  the  way,  at  the  place,  on  return. 

7.  Appraise  the  lesson. 

(Pages  16,  17,  18,  School  Journey  Bulletin.) 
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E.  Will  enrich  and  vitalize  all  subjects. 

(See  the  twenty-two  type  lessons  in  the  School  Journey  Bulletin.) 

F.  Organize  and  conduct  at  least  one  type  journey  or  field  trip. 

G.  Show  that  responsibility  for  the  use  of  the  journey  in  each  of  the 
various  subjects  rests  with  the  teacher  of  that  subject. 


UNIT  VIM— THE  OBJECT-SPECIMEN-MODEL 

A.  Definition — The  object-specimen-model  is  a three-in-one  type  of 
visual-sensory  aid. 

1.  Have -students  differentiate  object-specimen-model  and  submit 
illustrations  of  each.  (See  Object-Specimen-Model  Bulletin, 
Department  of  Public  Instruction,  Harrisburg.) 

2.  Have  students  show  how  this  type  of  visual-sensory  aid  con- 
tributes to  a more  meaningful  content  of  subject  matter. 

B.  Advantages. 

1.  Provide  realistic  and  concrete  elements  to  instruction  and 
learning. 

2.  Enable  children  to  see  and  handle  materials  which  are  being 
discussed,  thus  showing  three  dimensions,  color,  weight,  text- 
ure, etc.  (Have  students  enumerate  and  illustrate  other  ad- 
vantages.) 

3.  Teachers  who  have  had  children  unwind  the  thread  which  forms 
the  cocoon  of  the  silkworm  tell  us  that  the  process  enthused  the 
children  with  an  interest  that  became  satisfied  only  when  they 
saw  the  silkworm — how  it  lives,  and  how  it  serves  mankind. 

C.  Should  be  used  when  occasion  requires. 

Example — “This  is  the  malt  that  lay  in  the  house  that  Jack  built.” 
Barley  grain  in  the  malted  stage  should  be  shown  to  the  children ; 
or  barley  grain  can  be  placed  in  a tray,  moistened  and  kept  near 
the  window  until  it  reaches  the  sprouting  stage. 

D.  Assembling  Materials — Have  students  make  list  of  sources  and 
assemble  a typical  collection  with  a Philadelphia  Commercial 
Museum  cabinet  central  in  the  collection.  This  can  serve  as  the 
nucleus  of  a school  museum  from  which  teachers  may  draw  ma- 
terials. 

There  is  no  appraising  the  value  to  children  of  an  enterprise  and 
research  work  which  they  initiate  and  carry  to  fruition  because  of 
an  aroused  interest. 

E.  Labeling  the  Materials — origin,  use,  donor,  date. 

(Students  should  be  required  to  formulate  rules  for  size,  color,  etc., 
and  to  label  the  collection.) 
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F.  Housing — A room  if  possible ; display  arrangement ; care. 

(Have  students  cover  completely.) 

G.  Guiding  principles  for  use — 

(Have  students  formulate.) 

H.  Techniques  for  use — 

(Have  students  illustrate  approved  techniques.) 

1.  Bibliography; 

1.  Object-Specimen-Model  Btdletin — Department  of  Public 
Instruction,  Harrisburg,  Pennsylvania. 

2.  Commercial  Razv  Materials — Charles  R.  Toothaker,  Phila- 
delphia Commercial  Museum. 

3.  Teaching  Aids  for  the  Asking — University  of  Minnesota 
Press. 

4.  The  A B C of  Exhibit  Planning — Routzahn,  Russel  Sage 
Foundation,  New  York  City. 

5.  The  Small  Museum — Coleman,  National  Museum,  Wash- 
ington, D.C. 

6.  One  Hundred  and  One  Helps  for  Teachers — Service 
Bureau  of  State  Teachers  Association,  Great  Northern 
Hotel,  Chicago. 

7.  Preparing  the  School  Exhibit — McCall,  University  High 
School  Journal  No.  3,  November  1938. 

8.  Materials  for  the  School  Museum — Thompson,  Visual 
Instruction  News,  September  1931. 

9.  T ools  and  T echniques—An  Exhibit — Marguerite  Schwarz- 
man.  New  Rochelle,  New  York. 

10.  Children’s  Science  Eair — American  Museum  of  Natural 
History,  New  York  City. 

UNIT  IX— APPARATUS  AND  EQUIPMENT 

A.  Definition. 

Apparatus  and  equipment  include  those  utensils,  implements, 
mechanisms,  accessories,  and  furnishiilgs  necessary  for  effective 
instruction  work. 

One  of  the  most  general  criticisms  of  the  American  schools  as 

well  as  one  of  the  most  general  complaints  of  teachers  is  the 

lack  of  essential  apparatus  and  equipment. 

(Students  should  be  asked  to  attack  or  defend  the  above  statement 
from  personal  experiences.) 

B.  Values  of  Apparatus  and  Equipment  to 

1.  Instruction. 

2.  Learning. 

(Students  should  enumerate  these  values  from  approved  in- 
vestigations.) 
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C.  Teachers  should  have  a general  knowledge  of  schoolroom  apparatus 
and  equipment. 

(Students  should  be  required  to  attack  or  defend  the  above  state- 
ment. Opinions  of  school  administrators  and  supervisors  of  in- 
struction should  be  included.) 

D.  Preparation  in  the  techniques  for  the  use  of  apparatus  and  equip- 
ment peculiar  to  a particular  subject — such  as  art,  geography, 
science,  etc.,  is  a responsibility  of  the  teacher  of  the  subject. 

E.  Every  teacher  should  know  the  minimum — the  smallest  amount  of 
standard  tools,  devices,  etc. — apparatus  and  equipment  required 
for  effective  instruction.  To  assist  teachers  in  preparation  and 
teachers  in  service  in  acquiring  this  knowledge,  students  should  be 
required  to  review  “Minimum  Standard  Equipment  of  Visual- 
Sensory  Materials”  as  set  up  by  the  State  Visual  Education  Com- 
mittee. 

(See  Appendix  C.) 

UNIT  X— PROJECTION— LENSES,  MIRRORS,  SCREENS,  ETC. 

A.  Lenses. 

1.  Discussion  of  manufacture. 

2.  Eunctions. 

3.  Kinds. 

a.  Shape  — plano-convex,  concavo-convex,  double-convex, 

plano-concave,  double-concave,  meniscus. 

b.  Use  in  projectors — condenser  lenses,  objective  lenses. 

4.  Discussion  of  formation  of  images. 

5.  Place  and  function  of  condenser  and  objective  lenses  in  the 
optical  system  of  the  projector. 

6.  Discussion  and  demonstration  of  focal  length,  spacing  distance, 
optical  alignment,  spherical  aberration,  combination  of  lenses 
for  condensers  and  for  objectives,  equivalent  focal  length. 

(E.E.)  . y . 

7.  Practice  in  removing,  cleaning,  and  replacing  lenses  in  pro- 
jectors. 

8.  Lens  combinations  in  lantern  slide  projectors,  16  mm.  motion 
picture  projectors,  opaque  projectors,  film-strip  projectors, 
sound  motion  picture  projectors. 

9.  Lenses  in  the  sound  motion  picture  projectors — for  the  picture 
and  for  the  reproduction  of  sound  by  means  of  the  sound  head. 

10.  Sources. 

B.  Mirrors. 

1.  Discussion  of  the  manufacture. 

2.  Eunction. 
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3.  Kinds — plane,  concave,  convex. 

4.  Discussion  and  demonstration  of  formation  of  images  by  means 
of  mirrors. 

5.  Place  and  function  of  the  concave  mirror  in  the  optical  system 
of  all  projectors. 

6.  Place  and  function  of  plane  mirrors  in  some  projectors. 

7.  Discussion  and  demonstration  of  focal  length,  spacing  distance, 
optical  alignment,  mirror  size. 

8.  Practice  in  the  use  and  care  of  mirrors  in  projectors. 

9.  Sources. 

C.  Screen  picture.  (Igage)  size. 

1.  Determined  for  a given  projector  by  focal  length  of  objective 
lens  and  distance  from  screen  (or  the  throw). 

2.  Formula.  (See  Appendix  B.) 

3.  Have  students  project  pictures  from  different  distances  and 
note  the  effects. 

D.  Bibliography : 

1.  Any  secondary  school  or  college  physics  book. 

2.  Motion  Picture  Projection,  Cameron,  Cameron  Publishing  Co., 
Woodmont,  Conn. 

3.  About  Lenses,  Eastman  Kodak  Company,  Rochester,  New 
York. 

4.  Mazda  Lamps  in  Projection,  National  Lamps  Works,  Nela 
Park,  Cleveland,  Ohio.  Bulletin  33-C. 

5.  Handbook  of  Projection,  Richardson,  F.  H.,  Chalmers  Pub- 
lishing Co.,  New  York,  N.  Y. 

E.  Screens. 

1.  Definition. 

2.  Necessity  for  good  screens. 

3.  Types  of  screens  for  various  purposes. 

4.  Characteristics  of  screens  and  standards  they  should  meet. 

5.  Types  of  commercially  made  screens. 

a.  Opaque  screens — material  and  surface ; plain  opaque 
white;  aluminum  coated;  flexible  sateen  (glass,  pearl, 
or  crystal)  ; beaded  screen;  raven  halftone. 

Hangings : solid  back ; eyelet  hangings ; hanging  wall 

type  on  spring  roller  in  metal  case ; hanging  wall  type 
(large),  spring  roller,  no  case;  smaller  size  in  metal  case, 
spring  roller,  with  tripod  attached. 

Screen  angle  and  characteristics  of  each. 

Sound  motion  picture  screens.  IMaterials  and  characteristics. 
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b.  Translucent,  or  so-called  daylight  screens — ^kinds : trans- 
lux, luminex,  truevision,  da-lite. 

Materials  and  characteristics  of  each. 

Care  and  housing. 

Techniques  for  their  use. 

6.  Other  types  of  projection  surfaces. 

a.  Blackboard. 

b.  Back  of  maps. 

c.  Sheet  of  white  cloth. 

d.  Wall  of  classroom  (untreated,  or  specially  painted). 

e.  Cloth  or  board  materials  specially  painted. 

7.  Teacher  or  pupil-made  translucent  screens. 

a.  Materials  used  as  screen  surface  materials — tracing  cloth, 
bleached  muslin,  etched  glass. 

b.  Technique  and  directions  for  construction. 

c.  Frame  and  tripod  needed. 

8.  Sources  of  screens  and  screen  materials. 

9.  Approximate  costs. 

10.  Bibliography : 

Bausch  and  Lomb  Company,  Rochester,  N.  Y. 

Spencer  Lens  Company,  Buffalo,  N.  Y. 

Da-Lite  Screen  Company,  Chicago,  Illinois. 

Trans-Lux  Daylight  Screen  Corp.,  New  York,  N.  Y. 

Visual  Instruction  in  the  Public  Schools — Anna  V.  Dorris, 
Ginn  and  Company. 

A Handbook  of  Visual  Instruction — Dent,  E.  C.,  Brigham 
Young  University,  Provo,  Utah. 

National  Lamp  Works,  Nela  Park,  Cleveland,  Ohio — Bulletin 
33-C. 

Handbook  of  Projection — Richardson,  F.  H.,  Chalmers  Pub- 
lishing Co.,  New  York,  N.  Y. 

Motion  Picture  Projection — Richardson,  F.  H.,  Chalmers  Pub- 
lishing Co.,  New  York,  N.  Y. 

Motion  Picture  Projection — Cameron,  Cameron  Publishing 
Co.,  New  York,  N.  Y. 

F.  Glossary  of  Terms  Used  in  Projection.  (See  Appendix  A.) 

UNIT  XI— STILL  PROJECTORS 

A.  Glass  slide,  film  slide,  opaque. 

1.  Discussion  and  demonstration  of  each. 

2.  Give  list  of  standard  machines,  where  they  may  be  procured ; 
and  develop  standards  for  appraising  them. 

3.  Have  students  make  list  of  accessories  necessary  for  projection. 
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4.  Have  students  make  extension  cord,  plug  into  socket,  and  turn 
on  illumination. 

5.  Instruction  in  use  of  machine.  Have  pupils  set  up  projector, 
insert  aijd  remove  slide,  focus,  etc. 

6.  Have  students  search  for  such  trouble  as 

a.  Clouded  screen  illumination. 

b.  Too  small  or  too  large  a picture. 

c.  Poor  focus. 

d.  Failure  of  lamp  to  light — broken  cord,  switch,  or  socket 
trouble. 

e.  Optical  system  out  of  alignment. 

f.  Rainbow  or  spectrum  colors  on  margin  of  the  screen. 

7.  Direction  for  care  and  housing  of  projectors. 

8.  Elements  that  enter  into  good  projection.  (Have  students 
list.) 

9.  Have  students  use  each  of  above  projectors  in  a teaching  and 
learning  situation. 

B.  Still  projector  attachments. 

1.  For  film  slide. 

2.  For  micro-projection. 

(Have  students  use  each  in  a teaching  and  learning  situation.) 

C.  Is  it  more  advisable  to  have  separate  machines  such  as  the  film- 
strip and  micropticon  than  the  attachments  ? 

(Have  students  list  consensus  of  opinion.) 

D.  Housing,  care,  and  use  of  attachments. 

E.  Technique  for  the  use  of  each. 


UNIT  XII— MAKING  LANTERN  SLIDES 


All  standard  American  lantern  slides  are  made  on  thin  glass,  three 
and  one-quarter  inches  by  four  inches. 

A temporary  lantern  slide  may  be  made  by  smoking  over  a candle  a 
piece  of  glass  and  writing  upon  it  with  the  point  of  a sharpened  pencil 
or  match  stick.  (Difficult  to  handle.) 

Other  temporary  slides  may  be  made  by  writing  on  finely  etched  glass 
with  common  lead  pencil  or  colored  pencils.  These  may  be  cleaned  and 
used  repeatedly. 

It  is  possible  to  write  directly  on  clear  glass  with  India  ink,  but  the 
ink  will  check  and  crack,  making  ragged  edges  and  ugly  definition. 

Glass  may  be  treated  with  photographic  retouching  varnish.  This 
will  give  a much  better  surface  for  writing  with  ink. 
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Glass  may  be  treated  by  brushing  with  a mixture  of  one-half  teaspoon- 
ful of  good  mucilage,  glue,  or  gelatin  in  one-quarter  of  a cup  of  hot 
water.  Brush  thinly  and  allow  to  dry  before  using. 

Old  lantern  slide  dry  plates  will  take  both  ink  and  color  if  first  cleared 
by  a hypo  bath,  washed  and  dried.  This  leaves  the  surface  coated  with 
the  transparent  gelatin. 

Cellophane  or  pyralin  is  used  extensively  for  the  making  of  lantern 
slides.  Such  material  is  placed  between  double  carbon  for  typing. 

Photographically  there  are  two  ways  of  making  lantern  slides:  (a) 
By  contact,  and  (b)  by  projection. 

Lantern  slide  positives,  permanent  in  nature,  are  matted,  covered, 
and  bound  with  adhesive  paper  or  cloth. 

Lantern  slides  should  be  labeled  and  thumb-marked. 

Have  pupils  make  sample  slides. 

Suggestions : 

Trace  simple  picture  for  primary  reading. 

Make  diagrams  of  science  apparatus — physics  or  chemistry. 

Convert  statistics  into  graphs  for  history  or  geography. 

Type  French,  Latin,  etc.,  for  translation. 

Make  map  sketches. 

Make  announcements. 

Lantern  slide  plates  are  much  enhanced  in  value  by  color.  However, 
it  is  advisable  to  have  color  work  done  by  professionals. 

Further  suggestions  are  contained  in  the  following: 

Making  Lantern  Slides — W.  A.  Broyles,  State  College,  Pennsylvania. 

How  to  Make  Pupil-Made  Lantern  Slides- — George  Hamilton,  Key- 
stone View  Company,  Meadville,  Pennsylvania. 

Making  Lantern  Slides — Rupert  Peters,  Director  of  Visual  Education, 
Kansas  City,  Missouri. 

Lantern  Slides — How  to  Make  and  Color  Them — Eastman  Kodak 
Company,  Rochester,  New  York. 

Simple  Directions  for  Making  Visual  Aids — Lillian  Hethershaw,  The 
Educational  Screen,  Chicago,  Illinois. 

Making  Lantern  Slides — Iowa  State  College  Visual  Instruction  Serv- 
ice, Ames,  Iowa. 

Slide  Making  in  the  Classroom — Muriel  Pettit,  Educational  Eocus, 
October,  1931,  Bausch  and  Lomb,  Rochester,  New  York. 

Making  Lantern  Slides — -Social  Work  Publicity  Council,  130  East 
22nd  Street,  New  York,  N.  Y. 

UNIT  XIII— MOTION  PICTURE  PROJECTORS 

A.  Silent  and  sound. 

1.  Approved  16  mm.  machines.  (See  Department’s  Projector 
Sheet.) 
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2.  Discussion  of  mechanism. 

3.  Accessories  necessary  for  projection. 

4.  Instruction  in  use  of  machine.  (Have  students  set  up  and  use 
each  in  a teaching  and  learning  situation.) 

5.  How  to  remedy  troubles  that  may  occur.  (Have  students  find 
and  remedy  each.) 

6.  Place  of  this  type  of  machine  in  school  procedure.  (Have 
students  list  consensus  of  opinion.) 

7.  Have  students  quote  requirements  for  operation.  (See  Mo- 
tion Picture  Requirements,  Department  of  Labor  and  Industry 
Bulletin.) 

8.  Sources  of  approved  projectors.  (Have  students  list.) 

9.  Directions  for  care  and  housing.  (Have  students  list.) 

B.  Elements  that  enter  into  good  projection.  (Have  students  list.) 

UNIT  XIV— STILL  AND  MOTION  PICTURE  CAMERAS 

A.  Still. 

1.  Discussion  of  mechanism. 

2.  Discussion  of  optical  system. 

3.  How  to  place  film  in  camera. 

4.  Instruction  and  practice  in  use  of  camera. 

5.  How  to  remedy  troubles  that  may  occur. 

6.  Types  of  still  cameras — universal  focus;  adjustable  focus. 

7.  Film-strip  camera. 

8.  Kinds  of  films — panchromatic,  super-sensitive,  etc. 

9.  Place  of  this  type  of  machine  in  school  procedure. 

10.  Sources  of  cameras,  films,  accessories,  literature,  etc. 

11.  Elements  of  good  picture. 

12.  Lantern  slide  camera. 

B.  Motion  picture — 16  mm. 

1.  Discussion  of  mechanism. 

2.  Discussion  of  optical  system. 

3.  How  to  place  the  film  in  camera. 

4.  Instruction  and  practice  in  the  use  of  the  camera. 

5.  How  to  remedy  troubles  that  may  occur. 

6.  Accessories  necessary  for  taking  motion  pictures. 

7.  Kinds  of  films — panchromatic,  super-sensitive,  koda-color,  etc. 

8.  Place  of  this  type  of  camera  in  school  procedure. 

9.  Sources  of  cameras,  films,  accessories,  literature,  etc. 

10.  Elements  of  good  motion  pictures. 

11.  Directions  for  care  and  housing  of  camera  and  films. 
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12.  How  to  plan  and  photograph  from  scenario. 

13.  Instructions  for  slow  motion  and  rapid  motion  pictures. 

C.  Making  the  print — Still  pictures. 

1.  Dark  room  requirements. 

2.  Chemicals  needed ; other  equipment  needed — trays,  frames,  etc. 

3.  Types  of  sensitized  paper ; characteristics. 

4.  How  to  place  negative  and  sensitized  paper  in  frame. 

5.  Elements  which  determine  length  of  exposure. 

6.  Discussion  and  demonstration  of  developing,  fixing,  washing, 
and  drying. 

7.  Sources  of  materials  and  accessories  for  printing  pictures. 

8.  Directions  for  care  and  housing  of  paper,  chemicals,  apparatus, 
negatives. 

9.  Elements  of  a good  print. 

10.  Directions  for  making  lantern  slides. 

11.  How  blue  i^rints  are  made. 

D.  Bibliography : 

1.  Eastman  Kodak  Company  Booklets. 

2.  Agfa-Ansco  Booklets. 

3.  Neblette,  C.  H.- — Photography — Principles  and  Practices. 

4.  Magazines — Cine-Kodak  News  (Eastman  Kodak  Company)  ; 
Filmo  Topics  (Bell  and  Howell)  ; Memo  Random  (Agfa- 
Ansco)  ; Movie  Makers  Magazine. 

UNIT  XV— PICTORIAL  MATERIALS  AND  REPRESENTATIONS 

A.  Learning  with  a view  to  mastery  requires  interest,  observation,  ex- 
perimentation, plus  the  thought-stimulating  effect  of  language. 

1.  Pictures  arouse  interest  with  their  concrete  appeal.  In  instruc- 
tion, they  create  ideals  and  atmosphere ; bring  out  plans  ; sustain 
interest ; bring  before  pupils  definite  facts ; and  may  be  used  as 
a basis  for  testing.  (liave  pupils  illustrate  each.) 

2.  Pictures  provide  realism  for  natural  observation  out  of  which 
experimentation  and  investigation  grow.  This  is  illustrated 
when  boys,  after  seeing  a picture,  are  often  found  building  a 
boat  or  bridge ; setting  up  a mechanical  device ; planning  an 
Eskimo  or  Indian  village.  (Have  students  submit  other  ex- 
amples. ) 

B.  Pictorial  materials  include  textbook  illustration,  photograph,  print, 

stereograph,  slide,  film. 

C.  Representation  materials  include  drawings,  sketches,  diagrams,  post- 
ers, graphs,  charts,  maps,  cartoons,  globes,  etc. 
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D.  Suggested  technique  for  analysis  of  pictures.  Knowlton  recom- 
mends the  following  technique  as  desirable  to  employ  in  the  analysis 

of  pictures : 

1.  Set  down  all  that  you  see  in  the  picture.  Do  not  depend 
altogether  upon  what  you  are  TOLD  to  see  in  the  caption. 

2.  Read  the  caption  connected  with  the  picture  and  note  just  how 
the  picture  illustrates  it.  Do  you  see  in  the  picture  what  the 
writer  of  the  caption  points  out? 

3.  What  is  there  new  or  strange  in  the  picture? 

4.  What  other  pictures  or  scenes  does  it  call  to  mind?  Why  and 
how  ? 

5.  Does  it  recall  anything  you  have  read ? How? 

6.  Look  up  the  city,  country,  or  person  pictured  and  note  exactly 
wl^at  the  picture  by  itself  tells  you  of  these. 

7.  This  picture  has  probably  been  selected  from  a large  number. 
Why? 

8.  If  you  are  dealing  with  a related  group  of  pictures  note  just 
what  added  bit  of  information  each  contributes  and  how  well 
the  group,  as  a whole,  illustrates  the  city,  country,  event,  or 
whatever  is  featured  by  them. 

9.  Try  to  imagine  yourself  part  of  the  scene  in  every  case.  Would 
the  experience  be  a strange  one  or  one  that  was  familiar  ? In 
what  ways  ? 

10.  Remember,  that  studying  a picture  means  more  than  merely 
looking  at  it.  (Have  students  appraise  and  amplify.) 

E.  Suggested  guiding  principles  for  use  of  pictures : 

1.  Suitability  of  pictures  from  viewpoint  of  subject  matter. 

2.  Suitability  of  pictures  from  viewpoint  of  student  age  level. 

3.  Number  of  pictures  to  be  used  in  one  lesson. 

4.  When  may  pictures  be  held  in  front  of  a class  ? 

5.  When  should  pictures  be  passed  around  class  during  discussion? 

6.  Necessary  pictures  should  be  provided. 

7.  Pictures  should  be  available  during  study  periods. 

8.  The  use  of  pictures  in  instructional  procedure  should  be  justi- 
fied always.  (Have  students  appraise  the  above  for  approval, 
rejection,  amplification.) 

UNIT  XVI— TEXTBOOK  ILLUSTRATION,  PHOTOGRAPH, 
PRINT,  CUTOUT,  STEREOGRAPH 

A.  Textbook  illustration : 

1.  A variant  of  the  photograph  very  commonly  used. 

2.  Standards  for  illustration.  (Have  students  develop.) 
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3.  Purposes  the  illustrations  should  serve.  (Have  students  de- 
velop. ) 

4.  Techniques  for  use.  (Have  students  demonstrate  and  list.) 

5.  Value  as  a visual  aid.  (Have  students  enumerate.) 

B.  Photograph,  print,  cut-out : 

1.  Differentiation.  (Have  students  illustrate  with  good  examples 
of  each.) 

2.  Standards  they  should  meet.  (Have  students  develop.) 

3.  Purposes  they  may  serve.  (Have  students  outline.) 

4.  Techniques  for  use.  (Have  students  demonstrate  and  list.) 

5.  Value  as  visual  aids.  (Have  students  enumerate.) 

6.  Mounting.  (Students  should  mount  specimens  that  may  be 
used  in  elementary  and  secondary  instruction.) 

7.  Housing  and  care.  (See  Minimum  Equipment — Appendix  C.) 

8.  Squrces.  (Have  students  make  list.) 

C.  Stereograph : 

1.  A three-dimension  picture.  (Show  difference  between  ordi- 
nary photograph  and  stereograph.) 

2.  Standards  it  should  meet.  (Have  students  develop.) 

3.  Purposes  it  may  serve.  (Have  students  list.) 

4.  Techniques  for  use.  (Have  students  demonstrate.) 

5.  Value  as  a visual  aid.  (Have  students  enumerate.) 

6.  Housing  and  care.  (Have  students  set  up  regulations.) 

7.  Sources. 

8.  Have  students  use  in  a teaching  and  learning  situation. 

UNIT  XVII— LANTERN  SLIDES 

1.  Kinds — glass,  film,  plain,  colored.  (Have  students  differen- 
tiate.) 

2.  Values  of  each  as  visual  aids.  (Have  students  list.) 

3.  Technique  for  use.  (Have  students  demonstrate.) 

4.  Housing.  (Have  students  set  up  possible  approved  methods.) 

5.  Sources.  (Have  students  list.) 

6.  Purposes  or  uses  each  may  serve : 

a.  To  develop  background. 

b.  For  review. 

c.  For  examination. 

d.  To  amplify  a lesson. 

e.  To  introduce  children  to  new  matter. 

f.  To  clinch  essential  facts. 
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g.  To  accompany  the  general  discussion  of  the  lesson  as  it  pro- 
ceeds. 

h.  For  talks  on  individual  slides  to  educate  pupils  in  self- 
reliance  and  self-expression. 

i.  To  illustrate  a lecture,  or  presentation,  by  the  instructor. 

j.  Presented,  with  or  without  talks,  at  intervals  during  the 
study  period  as  an  aid  in  understanding  the  text  in  hand. 

k.  For  presenting  vocabulary  in  teaching  reading  or  any  other 
subject. 

l.  For  thought  content  in  theme  writing. 

m.  As  the  basis  for  paragraph  content  in  theme  writing. 

n.  For  typed  presentation  of  the  best  work  of  pupils. 

o.  For  review  of  location  study  in  geography. 

p.  For  map  drawing,  the  pupil  tracing  a map  projected  upon 
the  board. 

q.  As  a basis  for  broadcasting,  those  listening  in  to  use  the 
same  slide  program.  (Have  students  appraise  for  approval, 
additions,  deletions.) 

7.  Standards  for  evaluating  and  selecting: 

a.  Truth — Does  the  picture  tell  the  truth;  is  it  authentic  and 
accurate  ? 

b.  Quality — Is  it  a good  picture — are  the  lines  sharp,  especially 
in  the  shadows ; do  the  main  facts  stand  out  clearly  in  the 
midst  of  other  details ; is  the  picture  free  from  blemishes, 
stains,  scratches  ? 

c.  Relevancy — Does  the  picture  pertain  to  and  does  it  con- 
tribute a meaningful  content  to  the  item  under  study  or 
discussion  ? 

d.  Mechanics — Is  the  slide  attractive,  of  standard  size,  sub- 
stanially  bound,  and  does  it  have  a thumb  mark  that  is  easily 
seen ; is  it  correctly  labeled  ? 

UNIT  xvm— REPRESENTATION  MATERIALS 

A.  Drawings,  sketches,  diagrams. 

1.  Their  respective  values. 

2.  Types. 

3.  Place  in  instruction. 

4.  Technique  for  use.  (Have  students  illustrate.) 

5.  Ways  of  developing  skill  in  each. 

B.  Cartoons. 

1.  The  cartoon  is  a terse  and  unique  method  of  expression. 

a.  Some  children  can  use  this  form  of  expression  more  effec- 
tively than  language.  (Have  students  try  a cartoon.) 
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b.  This  genius  should  be  encouraged  in  children  possessing  it. 
(Have  students  justify  this  statement.) 

c.  Contemporary  cartoons  should  be  studied  for  points  of  ex- 
cellence. (Have  students  supply  types  for  study.) 

d.  Pictorial  materials  not  only  provide  powerful  stimuli  but 
supply  working  models  and  actual  data  for  the  child’s  own 
creations. 

e.  Pupils  should  be  required  to  use  the  backboard  drawing  and 
discussing  simultaneously.  It  need  not  be  argued  that  this 
always  commands  attention.  (Have  students  demonstrate.) 

C.  Posters. 

1.  Used  to  sell  an  idea,  commodity,  or  thing. 

2.  Differ  from  an  illustration  or  a cartoon  in  that,  whereas  they 
are  meant  to  be  looked  at — at  close  range  in  a book,  paper  or 
magazine — the  poster  must  be  seen  in  its  entirety,  from  a dis- 
tance and  at  one  glance.  It  demands  attention,  holds  it,  and 
creates  a desire  to  buy  or  give ; or  stay,  or  go,  or  do,  and  an 
actual  response  in  buying,  giving,  staying,  going,  or  doing. 

3.  It  is  evident  that  if  the  poster  is  to  sell  its  idea  or  commodity 
it  first  must  be  read.  Hence  we  say  that  a good  poster  must 

a.  First  attract  attention. 

b.  Attract  attention  suddenly. 

c.  Have  its  reading  matter  concentrated  and  understandable. 

4.  Posters  can  attract  attention  by 

a.  Snappy  slogans  or  captions,  e.  g.,  “Stop,  Look,  Listen,” 
etc.  If  when  your  poster  is  finished  the  question  how,  when, 
where,  or  by  whom  can  be  asked,  it  is  not  complete  and  will 
not  sell  the  idea.  For  example,  “Drink  Milk.”  The  ques- 
tion why,  when,  how,  and  by  whom  can  be  asked.  It  is 
not  a complete  slogan  and  will  not  sell  the  idea. 

b.  Color. 

( 1 ) Use  strong  contrasts — black  and  white  are  not  colors, 
but  they  are  tbe  strongest  contrasts  we  have.  They 
are  always  very  effective.  Yellow  and  purple;  orange 
and  blue  ; red  and  green. 

(2)  Strong  contrasts  are  gained  by  using  one  dull  and  one 
bright  color — example : Black,  gray,  or  white  may  be 
used  with  any  color  or  colors  to  intensify  them ; dif- 
ferent values  of  the  same  color,  a light  and  dark  value. 

(3)  Colors  should  be  applied  flat. 

c.  Readable  lettering. 

( 1 ) Use  large,  simple,  easy  to  read  at  a glance  lettering. 

(2)  It  is  not  advisable  to  print  the  words  diagonally,  or 
up  and  down. 
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5.  The  pictures  used  should  fill  the  space. 

a.  Arrangement  or  printing  should  lead  the  eye  to  the  picture, 
or  from  the  picture,  or  from  the  picture  to  the  printing. 

b.  Margins  should  always  be  used.  Bottom  margins  should 
always  be  the  largest. 

c.  Legibility,  expressiveness,  and  good  proportions  are  neces- 
sary in  posters. 

6.  In  selling  the  idea  or  thing  it  is  necessary  to  keep  in  mind  the 
following ; 

a.  Have  a definite  plan — a clear,  concise,  simple  idea  for  the 
poster  message. 

b.  Decide  why  you  wish  to  use  the  poster — advantages, 
limitations. 

c.  Who  should  see  the  poster — selecting,  classifying  the  audi- 
ence ? 

d.  What  will  you  do  with  your  poster — use  in  hall,  classroom, 
train,  office? 

e.  What  you  wish  to  say  in  poster  form. 

f.  What  poster  jorm  will  best  express  the  facts  and  ideas  ? 
Pictures  or  letters  ? 

g.  How  will  the  project  be  organized?  How  get  the  posters 
made  ? 

h.  How  will  you  follow  up  the  results  of  your  poster  ? 

7.  Have  students  make  at  least  one  poster. 

D.  Maps. 

The  use  of  the  map  differs  from  the  use  of  the  picture.  Effort  is 
made  to  create  an  image  not  by  any  realistic  picturization,  but  by 
the  use  of  symbols.  These  symbols  must  be  interpreted  before  the 
image  may  be  created.  Educating  should  begin  with  the  more 
simple  kinds  of  symbols. 

1.  Kind  of  maps. 

a.  Commercial — wall  and  desk  outline. 

b.  Pupil  or  teacher  made — by  tracing,  by  pantograph,  by 
modeling. 

2.  Values  of  each.  (Have  students  list.) 

3.  Place  in  instruction.  (Have  students  list.) 

4.  Technique  for  use: 

Many  symbols  need  to  be  interpreted — colors ; shades ; solid 
and  broken  lines ; light  and  heavy  lines ; straight,  curved  or 
wavy  lines  ; dots  ; circles  ; squares  ; stars  ; triangles  ; hachures  ; 
large  type ; small  type ; heavy  type ; light  type,  etc. 

5.  Minimum  standard  equipment  for  maps, 
a.  Elementary  schools. 
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b.  Junior  high  schools. 

c.  Senior  high  schools. 

(Instructor  should  procure  these  from  geography  in- 
structor.) 

(See  also  Appendix  C on  “Minimum  Standard  Equip- 
ment.”) 

6.  Care  and  housing. 

Depends  on  type  of  mounting,  spring  roller,  common  moulding, 
folded. 

Proper  racks,  shelves,  filing  cases,  or  drawers  should  be  pro- 
vided. 

All  maps  should  be  marked  or  tagged. 

Maps  should  be  grouped  in  most  convenient  way  for  easy 
access. 

Maps  should  be  returned  to  proper  place. 

E.  Graph. 

1.  Kinds — bar,  pie,  line,  or  plotted  curve. 

2.  Have  students  differentiate  and  illustrate. 

3.  Purposes  each  serves.  (Have  students  list.) 

4.  Values.  (Have  students  list.) 

5.  Principles  of  graphic  presentation. 

See  page  361,  Brinton,  Engineering  Magazine  Co.,  New  York 
City. 

See  page  123,  Rugg,  Houghton  Mifflin  Co.,  New  York  City 

6.  Technique  for  use — when,  how,  where.  (Have  students  dem- 
onstrate.) 

7.  Have  students  make  at  least  one  graph  of  each  type. 

E.  Charts. 

1.  Kinds. 

a.  Commercial — anatomical,  biological,  civics,  history,  read- 
ing, music,  etc.  Samples  of  each  should  be  shown  and  ap- 
praised. 

b.  Those  made  by  teacher  and  students.  Samples  should  be 
shown  and  appraised. 

c.  Have  students  discuss  relative  values. 

d.  Purposes  they  may  serve.  (Have  students  list.) 

e.  Values  as  visual  aids.  (Have  students  enumerate.) 

f.  Technique  for  use.  (Have  students  demonstrate.) 

g.  Sources.  (Have  students  list.) 

G.  Duplicating  Devices. 

1.  The  Hectograph  (gelatin). 
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a.  Materials  needed  for  making  trays,  gelatin — either  a home- 
made mixture  or  commercially  prepared ; ink ; pencils ; 
ribbon.  Sources  of  materials. 

b.  Making  the  Hectograph. 

c.  Preparing  the  master  copy  (pencil,  ink,  typewriter). 

d.  Making  the  reproductions. 

e.  Care  of  the  Hectograph. 

f.  Have  students  make  at  least  one  example. 

2.  The  Mimeograph. 

a.  The  wax  stencil  master  copy. 

Prepared  with  stylus. 

Prepared  with  typewriter. 

b.  Making  the  reproduction. 

By  hand  roller. 

By  rotary  machine. 

c.  Have  students  make  at  least  one  example. 

3.  Values  of  Duplicator. 

Used  in  preparing  lesson  outlines,  guides,  direction  sheets, 
tests,  etc.  (Have  students  give  examples.) 

Marionettes  and  Puppets. 

1.  Marionettes  and  puppets  through  the  ages. 

a.  Make  a chronological  sketch  of  the  history  of  marionettes 
and  puppets. 

b.  Name  the  leading  delineators  of  marionettes  and  puppets. 

c.  Previous  use  of : Religion,  entertainment,  schools. 

d.  Place  they  now  hold  in  schools. 

2.  Place  and  use  in  modern  schools. 

a.  Used  in  any  grade. 

(1)  To  study  foreign  people;  people  of  other  periods  in 
our  own  country. 

(2)  To  dramatize  stories  from  language  and  reading 
classes. 

(3)  To  study  historic  folk  costumes  or  episodes. 

b.  Used  to  promote  reading,  cultivate  tastes,  gain  information, 
develop  manual  skills ; secure  linguistic  fluency  and  social 
adaptations. 

3.  Suggested  types  of  construction. 

a.  In  the  lower  grades. 

(1)  Finger  puppets,  stick  puppets,  clothes  pins,  bottle, 
and  stocking  dolls  can  be  made  and  used.  Jointed 
figures  not  used  here. 

b.  In  the  intermediate  grades. 
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(1)  Stocking' dolls  with  joints  are  to  be  preferred, 

c.  In  the  junior  and  senior  high  schools. 

(1)  Wood,  clay,  papier  mache,  and  stocking  figures  with 
leather  or  cloth  joints  are  to  be  constructed  and  used. 

(2)  Exact  scale  models  are  to  be  made  from  working 
drawings. 

4.  An  integrated  enterprise. 

a.  Puppets  and  marionettes  can  be  made  and  used  in  any 
grade  for  any  subject. 

b.  Design  for  puppets  and  marionettes ; designs  for  costumes 
and  stage  settings  should  be  an  art  class  project. 

c.  Research  and  reading  for  information  about  peoples,  clothes, 
etc.,  should  be  done  as  a regular  part  of  the  history,  litera- 
ture, or  geography  work. 

d.  Construction  of  puppets  and  marionettes  should  be  done  in 
the  industrial  arts  class  period. 

e.  Appropriate  music  selections  can  be  made  in  the  music 
period. 

f.  Thus  the  puppet  and  marionette  show  closely  integrates  the 
work  of  all  the  school  subjects. 

5.  Securing  the  scenario  or  play  for  the  show. 

a.  It  may  be  an  original  play  written  by  members  of  the  class. 

b.  Regular  stories  read  in  class  may  be  used. 

c.  Classic  puppet  show  scripts  may  be  used. 

6.  Construction  of  the  marionette  or  puppet  theatre. 

a.  Designed  in  the  art  period  from  studies  and  readings  in 
other  subjects. 

b.  Work  of  construction  done  in  the  appropriate  subject  field 
period. 

c.  Follow  approved  methods  outlined  in  standard  works  on 
subject. 

7.  Technique  for  presenting  the  marionette  or  puppet  show. 

a.  Follow  approved  methods  outlined  in  recognized  books  on 
the  subject. 

b.  Make  modifications  to  suit  the  local  situation. 

8.  Bibliography : 

a.  Art  Index  (a  reader’s  guide  to  art  problems),  1929-1933, 

p.  1182. 

b.  Bulletin  No.  4,  Art  Education,  Department  of  Public  In- 
struction, Harrisburg. 

c.  Brown,  Cornie,  Creative  Drama  in  the  Lower  Grades, 
D.  Appleton  Co.,  New  York,  N.  Y. 
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d.  Cornell  Rural  School  Leaflet,  No.  1,  Sept.,  1933,  p.  26. 
Cornell  University,  Ithaca,  N.  Y. 

e.  Mclsaac,  E.  J.,  Tony  Sarg  Marionette  Book,  Huebsch, 
Inc.,  New  York,  N.  Y. 

f.  Mills  and  Dunn,  Marionettes,  Masks,  and  Shadozvs, 
Doubleday,  Doran  and  Co.,  New  York,  N.  Y. 

g.  State  Course  of  Study  for  Elementary  and  Secondary 
Schools,  Department  of  Public  Instruction,  Harrisburg. 

h.  School  Arts  Magazine  frequently  contains  articles  on  this 
subject. 

i.  Stoddard  and  Sarge,  A Book  of  Marionette  Plays. 

j.  Miley,  Margret  L.,  Marionettes,  IMilton  Bradley  Co., 
Springfield,  Mass. 

k.  Everson,  Florence,  Puppet  Plays  for  Children,  Beckley, 
Cardy  Co.,  Chicago,  111. 

UNIT  XIX— MISCELLANEOUS  AIDS 

A.  The  exhibit. 

1.  It  includes  objects,  types  of  work,  products  from  farm,  indus- 
try, school,  etc. 

2.  Have  students  differentiate  and  illustrate. 

3.  Purposes  it  may  serve.  (Have  students  list.) 

4.  Values.  (Have  students  enumerate.) 

5.  Plans  for  displaying  and  arranging.  (See  bibliography  for 

object-specimen-model. ) 

B.  The  miniature  set — Dioramas. 

1.  Construction. 

a.  Use  a table  top. 

b.  Use  a sandbox.  (A  zinc-lined  box  will  not  rust  with  wet 
sand.) 

2.  Materials  for  modeling. 

a.  Kinds — paper,  cardboard,  clay,  wax,  plaster  of  paris,  flour 
and  water,  papier  mache,  etc.  (Sub-soil  clay  can  be  used 
with  satisfaction.) 

b.  Sources  of  materials  used  for  modeling. 

c.  Directions  for  mixing  and  using  materials. 

3.  Technique  for  developing  miniature  sets. 

a.  Proportions  of  various  objects  an  important  factor  when 
different  children  construct,  if  finished  set  is  to  be  effective. 

b.  Arrangements  of  objects  to  get  proper  composition  of 
picture. 


35 


PENNSYLVANIA  DEPARTMENT  OF  PUBLIC  INSTRUCTION 


c.  Placing  of  miniature  set  against  blackboard  gives  oppor- 
tunity to  supplement  with  crayons  to  acquire  a harmonizing 
background. 

4.  Reasons  for  using  the  miniature  set. 

a.  Introduces  “education,”  in  education,  the  insistence  upon 
real  experience  that  most  clearly  distinguished  modern  edu- 
cation from  the  old  time  school.  The  word  experience  is 
coming  to  have  a wider  and  richer  meaning.  The  modern 
view  places  emphasis  upon  the  necessity  of  self-activity  of 
the  individual.  In  other  words,  it  is  only  as  the  learner 
uses  what  he  learns  that  he  becomes  educated. 

b.  Many  sets  will  be  worth  preserving  permanently  for  future 
lessons. 

c.  Research  by  careful  reading  will  be  required  for  authenticity. 

C.  The  pageant. 

1.  Values.  (Have  students  list.) 

2.  Purposes  it  may  serve.  (Have  students  enumerate.) 

3.  Technique  for  use.  (Have  students  demonstrate.) 

4.  Discuss  such  pageants  as 

a.  The  Baltimore  and  Ohio. 

b.  The  York. 

c.  The  Norristown  and  Radnor. 

d.  Any  others. 

D.  Demonstration. 

1.  A good  example  for  the  realistic. 

2.  A test  of  observation. 

3.  Interest  value. 

4.  Does  it  stimulate  the  principle  of  self-activity? 

5.  Does  it  lead  to  experimentation? 

6.  Does  it  develop  a desire  for  mastery? 

7.  Have  students  substantiate  and  illustrate  the  above. 

E.  Dramatization. 

1.  Another  good  example  of  the  realistic. 

2.  Supplies  the  interest  element. 

3.  What  other  values?  (Have  students  list.) 

4.  Contributes  to  what  subjects?  (Have  students  name  sub- 
jects and  illustrate.) 

5.  Technique  for  use.  (Have  students  demonstrate.) 

F.  Booklets. 

1.  What  they  are.  (Have  students  define  and  illustrate.) 
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2.  Purposes  they  may  serve.  (Have  students  list.) 

3.  Their  value  as  visual-sensory  aids.  (Have  students  enumer- 
ate.) 

4.  Their  place  in  each  subject  field.  (Have  students  specify.) 

5.  Standards  for  making. 

a.  Selection  of  materials. 

Materials  must  create  an  atmosphere,  bring  out  prin- 
ciples, excite  interest,  bring  before  the  pupil  definite 
facts. 

b.  Pictures  must 

Show  clearly  the  point  desired. 

Be  simple  (complicated  pictures  confuse  the  reader). 
Have  one  object  rather  than  many. 

Show  actual  conditions. 

Be  selected  to  tell  a connected  story. 

(Colored  pictures  are  preferred  in  the  lower  grades.) 

c.  Standards  for  organizing  the  materials  in  booklets. 

Materials  should  be  arranged  in  unit  sets. 

There  should  be  a title  page  descriptive  of  the  unit. 
Subject  matter  should  not  be  on  the  same  page  as  the 
pictures  and  other  illustrative  materials. 

Pictures  and  illustrative  materials  should  be  mounted  on 
one  side  of  the  paper  only. 

d.  Making  the  cover. 

Title  should  be  simple. 

Lettering  used  should  be  large  and  plain. 

Cover  should  contain 
Title  only,  or 
Title  and  design. 

Title  and  picture,  or 

Title  and  picture  plus  maker’s  name. 

e.  Arrangement  of  illustrative  materials. 

A page  should  contain  only  a few,  well-selected  pictures 
or  objects. 

Use  simple  descriptive  titles  only.  Place  titles  under 
picture  or  materials,  or  at  bottom  of  page. 

Illustrative  materials  should  be  placed  in  a logical  se- 
quence. 

Materials  should  be  mounted  parallel  with  the  sides  of 
the  page  upon  which  they  are  mounted  (never 
diagonally). 

f.  Types  of  illustrative  materials  suitable  for  booklets. 

Pictorial  materials  (photographs,  prints,  ads,  pictures, 
diagrams,  graphs,  cartoons,  maps,  blueprints,  photostats, 
cut-outs). 
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Specimens  (must  be  thin  and  flat). 

Newspaper  and  magazine  clippings. 

g.  Sources  of  illustrative  materials. 

Daily  newspapers,  rotogravure  sections  of  Sunday  papers, 
trade  magazines,  popular  monthly  magazines,  picture 
dealers,  steamship  companies,  railroad  companies,  cham- 
bers of  commerce,  industrial  institutions,  travel  bureaus, 
catalogs,  photographs,  textile  samples. 

h.  Have  students  complete  at  least  one  booklet. 

UNIT  XX— BLACKBOARD  AND  BULLETIN  BOARD 

A.  Blackboard. 

1.  Considered  one  of  the  most  valuable  visual  aids.  Why? 

2.  Purposes  it  may  serve.  (Have  students  list.) 

3.  Quality  and  color  requisites.  (Have  students  outline.) 

4.  Dimensions,  location,  care, 

5.  Underlying  principles  of  blackboard. 

6.  Techniques  for  use. 

(4,  5,  6 are  discussed  on  p.  54  of  the  Object-Specimen-Model 
Bulletin  published  by  the  Department  of  Public  Instruction.) 

7-  Have  students  demonstrate  and  illustrate  4,  5,  6. 

(See  lessons  pp.  55-78,  Object-Specimen-Model  Bulletin, 
Department  of  Public  Instruction,  Harrisburg,  Pa.) 

B.  Bulletin  board. 

1.  Types.  (Have  students  describe.) 

2.  Size,  type  of  material,  and  location  in  school  buildings.  (Have 
students  outline.) 

3.  Purpose  it  may  serve.  (Have  students  list.) 

4.  Values.  (Have  students  list.) 

5.  Have  students  demonstrate  the  most  important  uses. 

UNIT  XXI— RADIO  AND  RADIO  VISION 

A.  Radio. 

1.  Values  to  curriculum  and  school  activities.  (Have  students 
list.) 

2.  How  it  may  he  used  in  connection  with  and  to  supplement  edu- 
cational programs. 

3.  Apparatus  necessary  for  classroom,  auditorium,  and  for  school 
broadcasting  system.  (Have  students  list.) 

4.  Standards  apparatus  and  programs  should  meet.  (Have  stvt- 
dents  set  up  standards  for  each.) 

Sources  of  materials  and  programs.  (Have  students  list.) 
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6.  Techniques  for  use.  (Have  students  outline.) 

7.  There  should  be  available  for  students  the  bibliography  on 
Radio  by  Dr.  Tracy  F.  Tyler,  N.  E.  A.  Building,  Washington, 
D.  C. 

B.  Radio  vision. 

1.  How  slides  may  be  used  to  visualize  broadcasts.  (Have  stu- 
dents outline.) 

2.  How  films  may  be  used  to  visualize  broadcasts.  (Have  stu- 
dents outline.) 

3.  Possibilities  of  the  master  teacher  through  radio  vision  with 
the  teachers  and  pupils  participating.  (Have  students  list.) 

4.  Students  should  participate  in  at  least  one  central  broadcast 
and  one  radio  vision  lesson. 

UNIT  XXII— INTEGRATING  VISUAL-SENSORY  AIDS 

Educators  have  condemned  the  traditional  practice  of  listing  visual- 
sensory  aids  on  separate  sheets,  at  the  end  of  a book,  or  at  the  end  of  a 
chapter  or  unit.  The  consensus  of  opinion  is  that  teachers  should  know 
visual-sensory  aids  (the  most  valuable  ones)  and  just  when  and  where 
to  use  the  aids  in  instruction.  It  becomes  necessary,  therefore,  to  indi- 
cate in  units  of  study  the  particular  aid  and  the  place  at  which  it  should 
be  used.  This  necessarily  becomes  a continuous  process  since  new 
media  are  being  constantly  developed.  The  following  two  examples  se- 
lected from  various  courses  of  study  will  serve  as  illustrations  of  inte- 
grating visual-sensory  aids  with  curriculum  units : 

I.  Lesson  Plan  in  Bookkeeping  (supplied  by  Grove  City  College) 
Sales  on  Credit  and  Sales  Journal. 

Textbook,  Twentieth  Century  Bookkeeping  and  Accounting. 
Period,  fifty  minutes. 

Aim:  To  explain  credit  sales,  the  forms  used  in  making  the  credit 
sales  journal  in  which  credit  sales  are  recorded. 

Visual  aids  used  in  this  lesson : 

1.  Blackboard. 

2.  Textbook  illustrations. 

3.  Specimens  of  business  papers. 

4.  Specimens  of  office  machines. 

A.  The  Sales  Ticket. 

1.  Have  members  of  class  describe  use  of  sales  ticket  based 
on  their  own  experiences. 

2.  Visual  aids  in  teaching  sales  ticket : 

Illustration  of  sales  ticket  in  textbook,  or 
Drawing  of  sales  ticket  on  blackboard,  or 
Specimens  of  sales  tickets  distributed  among  class. 

3.  Discuss  various  parts  of  sales  ticket. 
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B.  Invoice. 

1.  Definition. 

2.  Wholesalers  use  invoice  instead  of  sales  tickets.  Why? 

3.  Visual  aids  in  teaching  invoice ; 

Illustration  of  invoice  in  textbook,  or 
Drawing  of  invoice  on  blackboard,  or 
Specimens  of  invoices  distributed  among  class. 

4.  Discuss  various  parts  of  invoice. 

C.  Billings. 

1.  Definition. 

2.  Calculating  machines  used  in  billing. 

3.  Visual  aids  in  teaching  calculating  machines : 

Illustration  of  calculating  machine  in  textbook,  or 
Calculating  machine  borrowed  from  office  practice  class. 

4.  Discuss  use  of  calculating  machines. 

5.  Billing  machine. 

6.  Visual  aids  in  teaching  billing  machine : 

Illustration  of  billing  machine  in  textbook,  or 
Billing  machine  borrowed  from  office  practice  room. 

7.  Discuss  use  of  billing  machine. 

D.  Recording  Charge  Sales. 

1.  Time  wasted  in  entering  charge  sales  in  general  journal. 

2.  Visual  aids  in  teaching  foregoing  statement : 

Illustration  of  general  journal  in  textbook,  or 
Model  of  general  journal  on  blackboard. 

3.  Advantages  of  sales  journal. 

4.  Reason  for  special  columns. 

5.  Visual  aids  in  teaching  sales  journal : 

Illustrations  of  sales  journal  in  textbook,  or 
Model  of  sales  journal  on  blackboard. 

6.  Information  about  sale  obtained  from  sales  ticket  or  in- 
voice. 

7.  Accounts  affected  by  amount  of  sale. 

8.  Entry  in  sales  journal  may  be  carbon  copy  of  invoice. 

9.  Posting  from  sales  journal. 

10.  Visual  aids  in  teaching  posting: 

Illustration  of  sales  journal  and  ledger  in  textbook,  or 
Model  of  sales  journal  and  ledger  on  blackboard. 

11.  Posting  individual  items. 

12.  Posting  totals. 

13.  Forwarding  totals  in  sales  journal. 

14.  Visual  aids  in  teaching  forwarding: 

Illustrations  in  textbook,  or 
Model  of  sales  journal  on  blackboard. 
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II.  Rubber  (amplified  from  Pennsylvania  Course  of  Study  in  Junior 
High  School  Science). 

A.  Problem : How  do  we  obtain  rubber  and  what  uses  does  it 

serve  ? 


B.  Experiment. 

(Apparatus) 

(Object-Specimen-Model ) 


1.  Apparatus  and  equipment: 
beaker  or  water  glass,  tea- 
spoon ; pencil,  skewer  or 
stick ; some  rubber  milk 
(latex)  ; a piece  of  crude 
rubber ; maps  of  South 
America  and  Asia ; black- 
board. 


(Object-Specimen-Model)  2. 


Ask  pupils  to  bring  to  class 
some  examples  of  rubber 
used  by  them  personally  or 
by  members  of  their  family. 


(Object-Specimen-Model) 


3.  Teacher  should  provide  some 
acetic  acid. 


C.  Directions. 

(Blackboard) 

(Object-Specimen-Model) 


( Experimentation ) 
(Apparatus) 

(Object-Specimen-Model) 


1.  Write  the  word  latex  on 
blackboard ; pour  a half  gill 
of  latex  in  beaker  or  water 
glass  and  have  pupils  exam- 
ine the  latex  and  describe  it. 
Establish  relationship  be- 
tween symbol  (the  word) 
and  the  thing  or  object 
(latex). 


Have  one  pupil  hold  the  con- 
tainer and  another  stand  by 
with  the  pencil  or  skewer 
ready  to  stir  when  directed. 
Have  a third  pupil  pour  tin  ee 
teaspoonsful  of  acetic  acid  in 
the  container  while  the  sec- 
ond pupil  stirs  the  liquids. 
Have  pupils  observe  what 
happens. 
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( Obj  ect-Specimen-Model ) 


( Obj  ect-Specimen-Moclel ) 


(Blackboard) 


D.  Conclusions. 


E.  Development — Supple- 
mentary information. 
(Pictures) 

( Slides) 


(Blackboard) 

(Maps) 


3.  Have  pupils  handle,  stretch, 
and  fashion  the  rubber ; and 
tell  what  happens  when  ace- 
tic acid  is  added  to  latex. 

4.  Have  pupils  examine  speci- 
mens of  crude  rubber  and  the 
rubber  articles  brought  to 
class.  Have  pupils  tell  how 
crude  rubber  differs  from 
vulcanized  rubber. 

5.  Write  the  word  z/w/cmrEec?  on 
the  blackboard. 

1.  Can  latex  be  used  as  rubber 
in  the  form  in  which  it  comes 
from  the  rubber  tree?  Why? 
What  must  be  done  to  it  to 
form  crude  rubber? 


1.  Rubber  is  made  from  a milk 
(latex),  not  sap,  obtained  by 
tapping  the  outer  portion  of 
the  bark  of  the  Hevea  tree 
native  to  Brazil,  but  culti- 
vated in  Malaysia,  East  In- 
dies, Ceylon,  Philippines. 

( Show  pictures  or  slides  of 
natives  tapping  rubber 
trees.) 


2.  Write  Hevea  on  the  black- 
board and  have  pupils  locate 
on  the  map  the  places  indi- 
cated above. 

3.  Vulcanization — Addition  of 
sulphur  to  the  rubber  to  pre- 
vent stickiness.  The  amount 
of  sulphur  added  differenti- 
ates soft  rubber  from  hard 
rubber. 
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(Blackboard) 

(Object-Specimen-Model)  a.  Write  vulcanisation  on 

the  blackboard  and  show 
some  specimens  of  vul- 
canized rubber  (connect 
symbol  with  object). 


(Field  trip) 


4. 


b.  Arrange  field  trip  to  an 
automobile  tire  plant  or 
a vulcanizing  shop.  See 
School  Journey  Bulletin, 
p.  40,  and  Object- Speci- 
men-Model Bulletin,  p. 
47,  both  published  by  the 
the  Department  of  Pub- 
lic Instruction,  Harris- 
burg, Pa. 

Uses. 

a.  To  man — after  coagula- 
tion and  vulcanization 
rubber  is  used  for 
(Have  pupils  list  uses.) 


(Blackboard)  5.  Write  the  word  coagulation 

on  blackboard  and  have 
pupils  give  some  examples. 


6.  Summary. 

a.  Rubber  is  not  a sap. 

(Slides)  b.  Rubber  is  prepared  from 

rubber  milk  ( latex) 
found  in  certain  tropical 
trees. 

(Show  slides  of  rubber 
tree  plantations.) 


(Blackboard) 


c.  Rubber  has  many  uses. 
(List  these  on  black- 
board.) 


(Film)  7.  Use  film  on  “Rubber”  to 

show  story  of  rubber. 

(Students  should  be  recpiired  to  present  to  the  instructors  at 
least  one  complete  unit.) 
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UNIT  xxm— STANDARD  VISUAL-SENSORY  EQUIPMENT 

A.  For  elementary  schools  of  less  than  eight  rooms. 

In  addition  to  the  necessary  blackboard  and  traditional  apparatus 

and  equipment  ordinarily  provided  for  teaching  the  various  subjects, 

every  school  of  less  than  eight  rooms  should  be  provided  with 

1.  A file  case  in  which  there  should  be  assembled  an  adequate  sup- 
ply of  pictorial  materials. 

2.  A small  museum — a collection  of  object-specimen-model  ma- 
terials. 

3.  A good  still  projector  and  good  screen.  The  wall,  back  of  a 
map  or  ordinary  sheet  may  be  used  as  a screen. 

4.  Some  unit  sets  of  slides  for  art,  primary  reading,  geography, 
health,  history,  music,  and  science. 

B.  Elementary  schools  of  more  than  eight  rooms,  in  addition  to  the 

above,  should  be  provided  with 

1.  As  many  still  projectors  as  teaching  needs  require.  How  are 
our  needs  determined?  When  should  a teacher  have  a still 
projector  permanently? 

2.  A portable  motion  picture  projector  (16  mm). 

3.  Larger  object-specimen-model  collections — sufficient  to  meet  all 
teaching  needs. 

4.  Ample  pictorial  collections — sufficient  to  meet  teaching  needs. 

5.  Sufficient  slide  and  film  material  for  needs. 

6.  Sufficient  simple  microscopes ; at  least  one  compound  micro- 
scope. 

7.  See  Pennsylvania  Course  in  Elementary  Science — necessary 
equipment. 

C.  Junior  and  Senior  High  Schools. 

1.  Minimum  standard  map,  chart,  etc.,  equipment. 

2.  Object-specimen-model  collection. 

3.  Adequate  pictorial  material. 

4.  Sufficient  still  projectors  to  meet  teaching  needs. 

5.  Sufficient  portable  projectors  to  meet  teaching  needs. 

6.  A standard  stationary  projector  for  auditorium. 

7.  Sufficient  slide  and  film  material  to  provide  for  teaching  needs. 

8.  See  Appendix  C for  Minimum  Standard  Equipment  for  each 
subject. 

(Have  students  discuss.) 

UNIT  XXIV— BIBLIOGRAPHY 

Teachers  of  visual-sensory  aids  course  should  have  on  hand  the 

following ; 
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1.  Enriched  Teaching  Series — English,  Mathematics,  Science,  Com- 
mercial, Physical  Education,  Latin — Bureau  of  Publications  of 
Teachers  College,  Columbia  University,  New  York,  N.  Y. 

2.  Visual  Instruction — The  Administration  of  Vhsual  Aids — Fannie 
W.  Dunn  and  Etta  Schneider,  Teachers  College,  Columbia 
University,  Digest  of  forty-nine  books  by  foremost  education  in- 
structors. 

3.  Visualizing  the  Curriculum,  by  Hoban,  Hoban  and  Zisman. 

4.  National  Visual  Education  Directory — published  by  American 
Council  on  Education,  Washington,  D.  C. 

5.  Bulletins — School  Use  of  Visual  Aids — United  States  Department 
of  the  Interior,  Office  of  Education,  Washington,  D.  C.,  Expanding 
Functions  of  Education  for  Pennsylvania,  Department  of  Public 
Instruction,  Harrisburg,  Pa.,  Expanding  the  Classroom,  Depart- 
ment of  Public  Instruction,  Harrisburg,  Pa. 

6.  School  Activities,  Knox,  Houghton  Alifflin  Company,  New  York. 
N.  Y. 

7.  Twelve  copies  of  School  Journey  Bulletin — Department  of  Public 
Instruction,  Harrisburg,  Pa. 

8.  Twelve  copies  Object-Specimen-Model,  Blackboard  and  Bulletin 
Board  Techniques — Department  of  Public  Instruction,  Harrisburg, 
Pa. 

9.  Twelve  copies  of  the  slide  and  film  catalog  folders,  listing  subjects, 
art,  biography,  civics,  geography,  health,  history,  literature,  mathe- 
matics, music,  science,  special  education,  special  days  and  weeks, 
source  of  16  mm  films,  sources  of  free  slides  and  35  mm  films — De- 
partment of  Public  Instruction,  Harrisburg,  Pa. 

10.  The  A.  B.  C.  of  Exhibit  Planning,  Routzahn,  Russell  Sage  Founda- 
tion, New  York,  N.  Y. 

11.  Visual  Education,  Freeman,  University  of  Chicago  Press,  Chicago, 

111. 

12.  Comparative  Effectiveness  of  Some  Visual  Aids,  Weber,  Educa- 
cational  Screen,  Chicago,  111. 

13.  Picture  Vahies  in  Education,  Weber,  Educational  Screen,  Chicago, 

111. 

14.  Eundanientals  in  Visual  Instruction,  Johnston,  Educational  Screen, 
Chicago,  111. 

15.  Visual  Instruction  in  the  Public  Schools,  Dorris,  Ginn  and  Co., 
New  York,  N.  Y. 

16.  Lantern  Slides  and  Motion  Pictures  for  Elementary  Visual  Edu- 
cation, Brown  and  Bird — Bureau  of  Publications  of  Teachers  Col- 
lege, Columbia  University,  New  York,  N.  Y. 

17.  See  and  Hear,  Will  H.  Hays,  Motion  Picture  Distributors  of 
America,  New  York,  N.  Y. 

18.  Motion  Pictures  in  Education,  Ellis  and  Thornborough,  Crowell, 
New  York,  N.  Y. 
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19.  Motion  Pictures  in  the  Classroom,  Wood  and  Freeman,  Houghton 
Mifflin  Company,  New  York,  N.  Y. 

20.  Motion  Pictures  in  History  Teaching,  Knowlton-Tilton,  Yale  Uni- 
versity Press,  New  Haven,  Conn. 

21.  Motion  Pictures  in  Education,  A Summary,  Dale,  Dunn,  Hoban 
Jr.,  and  Schneider,  American  Council  on  Education,  H.  W.  Wilson 
Company,  New  York,  N.  Y. 

22.  Motion  Pictures  for  Instruction,  Hollis,  The  Century  Company, 
New  York,  N.  Y. 

23.  Measuring  the  Effectiveness  of  Sound  Pictures  as  Teaching  Aids, 
V.  C.  Arnspiger,  Columbia  University  Press,  New  York,  N.  Y. 

24.  The  Sound  Motion  Picture  in  Science  Teaching,  P.  J.  Rulon,  Har- 
vard University  Press,  Cambridge,  Mass. 

25.  The  Educational  Talking  Picture,  F.  L.  Devereaux,  University  of 
Chicago  Press. 

26.  Photoplay  Appreciation  in  American  High  Schools,  by  William 
Lewin,  (English  Monograph  No.  2,  National  Council  of  English 
Teachers)  D.  Appleton-Century  Company,  New  York,  N.  Y. 

27.  Motion  Pictures  and  Youths,  A Summary,  by  W.  W.  Charters 

combined  with 

28.  Getting  Ideas  from  the  Movies,  by  P.  W.  Holaday  and  George  D. 
Stoddard,  The  MacMillan  Company,  New  York,  N.  Y. 

29.  Hozv  to  Appreciate  Motion  Pictures,  by  Edgar  Dale,  The  Mac- 
Millan Company,  New  York,  N.  Y. 

Bulletins : 

All  the  source  publications  mentioned  in  the  above  folders  and  bulle- 
tins. 

“1000  and  One”  Directory  of  Films — Educational  Screen,  Chicago, 

111. 

Bulletins  published  and  distributed  free  by  the  still  and  motion  picture 
projector  companies.  (See  projector  sheet  Appendix  D.) 

Complete  files  of  the  Educational  Screen. 

An  excellent  bibliography  of  books,  bulletins,  pamphlets,  folders,  and 
magazine  articles  has  been  prepared  by  J.  J.  Weber.  This  may  be  pro- 
cured from  the  Educational  Screen,  Chicago,  111. 


UNIT  XXV— ADMINISTRATION  OF  A VISUAL-SENSORY 

AIDS  PROGRAM 

A.  Administration,  in  simple  terms,  means  getting  things  done. 

B.  Administration  of  a visual-sensory  aids  program  includes  the  fol- 
lowing four  major  problems : 

1.  Preparation  of  teachers  in  the  techniques  of  visual-sensory  aids 

2.  Budget  allocation  for  visual-sensory  materials. 

3.  Integrating  visual-sensory  materials  with  curriculum  units. 
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4.  Such  supervision  as  will  insure  the  effective  use  of  visual- 
sensory  materials  in  instruction  and  in  learning  situations. 

C.  Have  students 

1.  Justify  (Statement  B.  1 — this  unit). 

2.  Determine  a justifiable  basis  for  (B.  2 — this  unit)  per  pupil, 
minimum  equipment,  or  a more  acceptable  plan. 

3.  Have  students  discuss  Unit  XXII — Integrating  visual-sensory 
aids. 

4.  Have  students  show  the  necessity  for  supervision. 

D.  The  responsibility  for  providing  necessary  visual-sensory  materials 
rests  with  the  superintendent  of  schools  and  the  school  board. 

1.  Teachers  may,  with  justice,  expect  school  districts  to  provide 
materials  necessary  for  effective  instruction. 

2.  Have  students  justify  this  statement.  In  the  discussion,  the 
Minimum  Standard  Equipment — Appendix  C — should  be  con- 
sulted. 

3.  Have  students  place  responsibility  for  integrating  visual- 
sensory  materials  with  curriculum  units. 

a.  Does  it  rest  with  the  Department  of  Public  Instruction? 

b.  Does  it  rest  with  the  local  superintendent  of  schools? 

c.  Does  it  rest  with  the  teachers  ? 

d.  Should  it  be  a cooperative  undertaking? 

E.  Minor  problems  include 

1.  Housing  and  care  of  visual-sensory  materials. 

2.  Distribution  or  availability  to  teachers. 

3.  Authority  for  teachers  to  make  field  trips  or  school  journeys. 

4.  Leadership  in  assembling  Object-Specimen-Model  (school 
museum)  collections. 

5.  Providing  proper  electric  current,  outlets,  and  such  window 
shades  as  will  make  good  projection  possible. 

6.  Necessary  personnel  for  making  visual-sensory  aids  program 
effective. 

F.  Housing,  care,  and  distribution,  etc.,  of  visual-sensory  materials  is 
a responsibility  of  the  school  organization. 

1.  Cities  of  the  first  class  in  Pennsylvania  have  a director  of  visual 
in^ruction  with  an  adequate  staff.  Have  students  discuss  a 
first  class  city  plan  of  administration  for  visual-sensory  aids. 

2.  There  are  twenty  school  districts  of  the  second  class  in  Penn- 
sylvania. Have  students  discuss  administrative  plans  for  this 
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type  of  school  district.  Much  helpful  material  will  be  found  in: 
The  Educational  Screen  files;  and  Visual  Instruction,  by  Anna 
V.  Dorris. 

3.  Administrative  plans  for  third  and  fourth  class  districts  must 
be  modified  but  can  be  modeled  from  (E.  2). 

G.  Administrators  of  school  districts  should  engage  only  teachers  hav- 
ing knowledge  of  value,  sources  and  techniques  of  visual  instruction 
aids,  or  require  their  teachers  to  acquire  such  preparation  as  being 
indispensable  to  efficient  teaching.  Discriminating  administrators 
of  school  districts  will  provide  visual-sensory  materials  and  equip- 
ment for  use  of  teachers,  and  refuse  to  approve  costly,  wasteful,  and 
outmoded  methods  as  witnessed  by  the  fact  that  twenty-six  states 
now  have  Visual  Education  Departments. 
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APPENDIX  A— GLOSSARY  OF  TERMS  USED  IN  PROjECTION 

The  following  terms  are  those  commonly  used  in  dealing  with  pro- 
jection and  projection  problems.  A thorough  and  fluent  command  of 
these  terms  is  necessary  for  satisfactory  projection  work. 


Acetate 

Heat  Absorbing  Glass 

Stereopticon 

Absorption 

Image 

Switch 

A.C.  (Alternating 

Law  for  Size  of 

Tension 

Current) 

Pictures 

Threading 

Amuneter 

Insulator 

Throw 

Ampere 

Leader 

Thumb  Mark 

Aperture 

Lens 

Title 

Beam 

Magazine 

Trailer 

Binding  Post 

Feed 

T ransformer 

Booth 

Take-up 

Volt 

Caption 

Mirror 

Voltage 

Condenser  Lens 

Motor 

Voltmeter 

Current 

Negative 

Watt 

Direct  Current 

Nitrate 

25-Cycle 

Dissolve 

Object 

60-Cycle 

Dull  Side 

Objective  Lens 

Concluctor 

Emulsion  Side 

Obm 

Dupe 

Film — 

Ohm’s  Law 

Filament 

Acetate 

Plug  _ 

Lamp 

Inflammable 

Positive 

Spacing 

Non-Inflammable 

Power 

Distance 

Nitrate 

Precentered 

Condensers 

Acetate-Cellulose 

Prefocused 

Six  types 

Nitro-Cellulose 

Projector 

Aspheric 

16-mm 

Projectionist 

Prismatic 

35-mm 

Projector  Lens 

Fresnel 

Standard  Gauge 

Reel 

Aberration 

Narrow  Gauge 

Reflector 

Chromatic 

Safety 

Rheostat 

Spherical 

Film  Cement 

Resistance 

Illumination 

Fire  Screen 

Rewind 

E.F. 

Focus 

Screen 

.6795  inches 

Focal  Length 

Screw  Base 

.906  inches 

Frame 

Shiny  Side 

.28  inches 

Framer 

Shutter  (Rotary) 

.38  inches 

Fuse 

Splicing 

Gate 

Socket 

Generator 
References : 

Feed 

Intermittent 

Take-up 

Motion  Picture  Projection — Cameron,  Cameron  Publishing  Co., 
Woodmont,  Conn. 

Mazda  Lamps  in  Projection — Egeler  and  Farnham,  General  Electric 
Co.,  Nela  Park,  Cleveland,  Ohio. 
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Handbook  of  Projection — Richardson,  Chalmers  Publishing  Co.,  New 
York. 

The  Schoolman’s  Handbook  of  Projection  Apparatus — L.  W.  Sipley, 
James  C.  Muir  Co.,  Philadelphia,  Pa. 

APPEND8X  B — MACNIF8CATION  FORMULA  AND  TABLES 

In  selecting  equipment  for  glass  slide,  film  slide,  and  opaque  projec- 
tion, it  is  important  to  ascertain  the  correct  focal  length  of  the  lenses 
which  will  give  the  desired  results.  This  can  easily  be  determined  from 
the  diagrams  and  charts  contained  in  the  Bausch  and  Lomb,  Rochester, 
New  York;  and  the  Spencer  Lens,  Buffalo,  New  York,  catalogs. 
Reference  to  both  of  these  catalogs  will  avoid  reproducing  the  diagrams 
and  tables  here. 

The  tables  give  the  greatest  dimension  of  screen  pictures  produced  at 
distances  of  from  four  feet  to  one  hundred  feet,  with  lenses  of  different 
focal  length.  Having  two  dimensions,  the  third  may  be  determined  by 
reference  to  the  tables. 

For  example,  if  a glass  slide  projector  be  equipped  with  a ten  inch 
lens,  and  is  to  be  used  twenty  feet  from  the  screen,  the  reference  table 
will  show  that  a six  inch  picture  will  result  on  the  screen. 

Students  should  be  required  to  work  out  by  means  of  the  projector 
and  screen  the  results  at  various  distances  so  that  they  may  know  from 
actual  experience  how  the  best  picture  may  be  produced. 

APPENDIX  C— MINIMUM  STANDARD  EQUIPMENT  OF 
VISUAL-SENSORY  MATERIALS 

Every  teacher  should  be  informed  on  the  minimum  amount  of  standard 
apparatus  and  equipment  necessary  for  the  effective  teaching  of  the 
various  subjects  constituting  the  school  curriculum.  This  information 
is  vitally  essential  to  the  teachers  of  the  particular  subjects.  The  infor- 
mation herein  contained  has  been  developed  by  the  visual  education  com- 
mittee of  the  Pennsylvania  State  Teachers  Colleges. 

GENERAL  VISUAL  EQUIPMENT 

The  following  is  quoted  from  the  Summary  of  the  Techniques  of  Visual 
and  Other  Sensory  Aids  for  Teachers  in  Service  and  Teachers  in 
Preparation : 

A.  For  elementary  schools  of  less  than  eight  rooms: 

In  addition  to  the  necessary  blackboard  and  traditional  apparatus 
and  equipment  ordinarily  provided  for  teaching  the  various  subjects, 
every  school  of  less  than  eight  rooms  should  be  provided  with 

1 . A file  case  in  which  there  should  be  assembled  an  adequate  sup- 
ply of  pictorial  material. 

2.  A small  museum  or  collection  of  object-specimen-model  ma- 
terials. 


50 


T E C H N I Q U E S OF  V I S U A L - S E N S Q R Y AIDS 


3.  A good  lantern.  (See  Department  Projector  Sheet.) 

4.  A suitable  screen — the  wall,  black'board,  back  of  a map,  or  an 
ordinary  sheet  may  be  used. 

5.  Some  unit  sets  of  slides  for  art,  primary  reading,  geograph\-, 
history,  music,  and  science. 

B.  Elementary  schools  of  more  than  eight  rooms,  in  addition  to  the 
above,  should  be  provided  with 

1.  As  many  lanterns  as  teaching  needs  require. 

2.  A portable  motion-picture  projector.  (16  mm) 

3.  An  adequate  object-specimen-model  collection. 

4.  An  ample  pictorial  collection. 

5.  Sufficient  slide  and  film  material  to  satisfy  needs. 

C.  Junior  and  Senior  High  Schools,  in  addition  to  the  necessary  black- 
boards and  bulletin  boards,  should  be  provided  with 

1.  Minimum  standard  map,  chart,  laboratory,  etc.,  equipment. 

2.  Object-specimen-model  collections. 

3.  Adequate  pictorial  material. 

4.  Sufficient  still  and  motion  picture  projectors  to  meet  teaching 
needs. 

5.  Sufficient  slide  and  film  material  to  meet  teaching  needs. 

APPENDIX  D~MiNIMUM  EQUIPMENT 

For  Course  in  the  Techniques  of  Visual-Sensory  Aids 
I.  Modern  blackboard  and  a modern  bulletin  board. 

II.  Modern  filing  case  and  the  materials  necessary  for  cutting, 
mounting  and  filing — flats,  sketches,  graphs,  etc. 

III.  Materials  for  conducting  a school  journey  or  field  trip  in  (a) 
elementary,  (b)  secondary  school  subjects  including  at  least  six 
copies  of  the  School  Journey  Bulletin  published  by  the  Depart- 
ment of  Public  Instruction. 

IV.  A collection  of : 

A.  At  least  two  dozen  stereographs  (typical  of  the  different 
subjects)  and  six  stereoscopes. 

B.  Some  mounted  flats  in  each  elementary  and  secondary  school 
subject. 

C.  At  least  fifty  lantern  slides — plain  and  colored — (typical  of 
the  various  school  subjects). 

D.  A supply  of  16  mm.  motion  picture  films  (typical  of  the  dif- 
ferent subjects) — may  be  borrowed  or  rented. 

E.  A supply  of  film  strip. 
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V.  The  following  standard  projectors: 

A.  Glass  slide  projector  with  still  film  and  film  strip  attach- 
ments. 

B.  16  mm.  motion  picture. 

C.  Opaque  projector. 

VI.  A complete  splicing  outfit  for  16  mm.  motion  picture  film  repairs. 

VII.  A slide-making  outfit. 

VIII.  A standard  (a)  still  camera,  (b)  16  mm.  motion  picture  cameia. 

IX.  A good  screen. 

APPENDIX  E— DISCRIMINATION  AND  IMPROVEMENT 

Visual  Aids,  to  be  effective,  must  be  selected  with  discriminating  care 
and  used  scientifically.  A number  of  superintendents  and  principals  re- 
ported that  improvement  had  been  marked  where  the  schools  of  the  unit 
had  the  benefit  of  a supervisor  to  act  in  an  advisory  capacity  to  the 
committees,  teachers,  and  principals. 

A qualified  supervisor  brought  the  expert  opinion  of  specialists  and 
presented  the  needs  of  the  pupils  in  such  a way  that  visual-sensory-aids 
received  a more  just  share  of  the  budget.  A few  educators  opposed  the 
appointment  of  a supervisor,  the  greater  number  approved  the  appoint- 
ment of  a supervisor  as  an  administrative  assistant. 

IMPROVEMENT  OF  MATERIALS  OF  INSTRUCTION 

An  informal  questionnaire  was  sent  to  the  Department  of  Supervisors 
and  Directors  of  Instruction  of  the  National  Education  Association  bv 
Maycie  Southall.  The  following  suggestions  are  from  replies  received. 
Materials  of  instruction  are  defined  as  those  tangible,  visual,  auditory, 
kinesthetic,  gustatory,  and  olfactory  aids  to  learning. 

In  selecting  materials  improvement  is  gained 

a.  Through  experimentation. 

b.  Using  expert  opinion  of  specialists  in  their  respective  fields. 

c.  Study  of  exhibits  and  displays. 

d.  Service  of  a supervisor  to  act  in  advisory  capacity. 

Evaluating  materials  in  terms  of  child  growth.  Materials  may  be 
evaluated  subjectively  by 

a.  Supervisor  appraisal. 

b.  Teacher  appraisal. 

c.  Cooperative  appraisal  of  supervisors,  teachers  and  principals. 

d.  Pupil  appraisal.  One  supervisor  said  that  “the  child  himself 

is  the  best  evaluator.” 

e.  Visual  Education  conferences. 

Improvements  of  Materials  of  Instruction  might  well  be  directed  along 
three  lines. 

a.  To  meet  the  needs  of  the  changing  school  program. 
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b.  To  comply  with  research  findings  regarding  children’s  interests, 
needs  and  abilities. 

c.  To  be  adapted  to  individual  needs. 

Maycie  Southall,  Columbia  University,  Evans,  Los  Angeles,  Dorris. 

APPENDIX  F— BEYOND  THE  TEXTBOOK 

Are  you,  as  a secondary  school  teacher,  principal,  or  superintendent  of 
schools,  faced  with  the  question  of  whether  radio  and  movies  are  going 
to  be  used  in  the  education  of  the  secondary  school  children  of  your  com- 
munity? The  answer  is  “no.”  That  question  has  already  been  answered. 
We  assume  that  you  are  thinking  of  education  not  merely  as  schooling, 
but  as  including  all  forces  which  change  the  behavior  of  children  and 
youth.  This,  of  course,  includes  the  community. 

There  is  a tremendous  amount  of  use  of  radio  and  visual  materials, 
including  motion  pictures,  in  everi^  community  today.  Daily  news- 
papers often  devote  a full  page  to  comic  strips,  pictures,  graphs.  Bill- 
boards make  their  visual  appeal  as  we  drive  or  walk  past  them.  In  1936, 
approximately  seventy  million  admissions  were  paid  weekly  at  the  mo- 
tion-picture box  offices  of  the  United  States.  Of  these  seventy  million 
admissions,  it  is  estimated  that  about  twenty-one  per  cent,  or  14,700,000, 
were  paid  by  persons  between  the  ages  of  fourteen  and  twenty-one. 

The  issue,  then,  is  not  whether  we  shall  have  our  children  instructed 
by  movies  and  by  radio.  This  is  already  occurring  all  over  the  State. 
The  question  is,  rather : Shall  our  radio  and  visual  instruction  be  directed 
toward  socially  beneficial  purposes,  or  shall  it  be  narrow,  haphazard,  and 
unintegrated  ? Shall  we  use  radio  and  movies  merely  for  entertainment, 
merely  for  picking  up  scraps  of  information,  or  shall  we  use  them  as 
means  for  providing  insight  and  guidance  in  the  manifold  problems  that 
secondary  school  students  must  either  solve  now  or  learn  to  solve  during 
their  secondary  school  career? 

We  must  think,  too,  about  the  actual  equipment  of  schools  for  radio 
and  movies.  Figures  here  given  are  from  a survey  made  by  Cline  Koon 
and  Allen  Noble,  of  the  United  States  Office  of  Education.  Just  how 
effective  radio  and  movies  are  when  applied  to  classroom  visual  instruc- 
tion? Here  are  some  facts  about  the  educational  effects  of  some 
theatrical  films : 

1.  They  broaden  the  field  of  interest  of  the  child. 

2.  They  affect  the  attitudes  of  children. 

3.  They  provide  an  interesting  and  effective  approach  to  current 
social  problems. 

4.  They  help  the  child  to  visualize  and  appreciate  great  literary 
production. 

5.  They  aid  the  child  in  visualizing  the  problems  and  habits  of 
peoples  of  historic  periods. 

6.  They  aid  in  providing  an  acquaintance  with  historic  and 
present-day  personalities. 
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7.  Good  films  may  provide  a wholesome  leisure-time  activity. 

8.  They  give  the  child  an  acquaintance  with  the  customs  and 
activities  of  people  of  other  countries. 

9.  They  provide  a means  of  presenting  diverse  occupations  and 
peoples. 

10.  They  provide  a medium  for  the  study  of  dramatic  art. 

Here  are  some  facts  about  the  effectiveness  of  educational  films  in  the 
school : 

1.  They  present  material  which  cannot  be  seen  in  its  original 
form,  because  it  moves  too  fast  or  too  slowly,  or  is  too  small. 

2.  By  means  of  animations,  they  present  internal  processes  which 
cannot  be  observed  directly. 

3.  They  show  the  child  approved  form  in  specialized  skills  and 
techniques. 

4.  They  aid  the  pupil  in  understanding  the  activities,  demands, 
and  requirements  of  various  occupations. 

5.  They  bring  into  the  school  representations  of  processes  and 
industries  which  the  children  cannot  visit. 

6.  They  aid  the  child  in  visualizing  and  understanding  the  ac- 
tivities and  customs  of  people  of  other  nationalities  and  of 
other  historic  periods. 

7.  They  show  living  things  in  their  natural  habitats. 

8.  They  bring  the  activities  and  problems  of  life  into  the  school- 
room. 

9.  They  increase  interest  in  school  work. 

10.  They  can  be  used  to  motivate  wider  reading  and  oral  and 
written  composition. 

11.  They  facilitate  learning  in  those  fields  where  motion  is  an  in- 
tegral part  of  the  desired  learning. 

Citations  from  article  by  Edgar  Dale  in  “The  News  Letter.” 

Instructors  in  American  schools  and  colleges  have  long  discussed  the 
need  for  a reliable  source  to  which  they  might  appeal  with  confidence 
for  information  about  educational  films  and  for  help  and  advice  in  ob- 
taining the  films  they  need  and  in  determining  the  value  of  moving  pic- 
tures in  education. 

The  greatest  obstacle  to  the  maximum  development  of  the  use  of  mov- 
ing pictures  in  schools  and  for  adult  education  have  been  faulty  distribu- 
tion, insufticient  production  of  good  educational  films,  and  lack  of 
teachers  educated  in  educational  movie  technique. 

It  is  thought  that  the  fact  that,  although  twenty-six  states  have  visual 
education  departments  only  ten  per  cent  are  making  systematic  use  of 
films  in  teaching,  is  in  large  measure  due  to  a hesitation  to  adopt  films  as 
a medium  of  instruction  because  of  uncertainty  as  to  their  value,  and 
inadequacy  of  educational  film  libraries. 
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The  Association  of  School  Film  Libraries — a non-profit  educational 
motion  picture  corporation  was  chartered  in  1938.  It  is  financed  by  a 
grant  for  the  General  Education  Board,  a Rockefeller  Foundation ; it  was 
organized  to  render  this  advisory  service  of  experts  to  its  members. 
Membership  is  limited  to  educational  institutions  and  non-commercial 
distributors  serving  the  educational  field.  The  Association  will  not  rent 
or  produce  films. 

The  American  Council  of  Education  has  a project  to  evaluate  and 
catalog  existing  films  and  suggest  new  fields  of  production.  It  is  hoped 
to  obtain  for  school  release  the  educationally  acceptable  products  of 
Hollywood.  A Hays  organization  Committee  reviewed  several  thousfmd 
films  last  year  and  selected  about  900  as  being  suited  to  educational  use. 

Alert,  forward-looking  educators  are  observing  with  keen  interest  the 
development  of  aids  to  bring  the  potentialities  of  moving  pictures  to  .he 
social  service  of  education. 

J'isital  Equipment  by  Subjects 
ART 

1.  A blackboard  or  other  similar  equipment  to  provide  opportunity  for 
demonstration,  drawing  before  a class,  and  the  development  of  an 
impressive  graphic  vocabulary. 

2.  A filing  cabinet  for  the  orderly  arrangement  of  reference  material 
and  selected  specimens  of  pupils’  work. 

3.  An  exhibition  panel  for  the  orderly  displa}’  of  reference  material 
and  specimens  of  work. 

4.  Reference  material — clippings  and  plates  related  to  design,  color 
study,  handicrafts,  and  fine  arts  generally. 

5.  Art  objects — nature  specimens,  models,  casts,  pottery,  textiles,  and 
others. 

6.  Temporary  and  permanent  exhibition  of  fine  and  industrial  arts 

7.  Adequate  library  of  art  reference  books. 

8.  Projectors — a combination  glass  slide  and  opaque  machine  with 
film-strip  attachment,  and  a motion  picture  machine. 

9.  Unit  sets  of  art  slides  and  prints. 

10.  Still  and  motion  picture  cameras. 

COMMERCIAL  WORK 

1.  Ample  blackboard  space,  including  a blackboard  for  the  bookkeep- 
ing classes  ruled  to  represent  journal,  ledger,  and  cash  books.  Such 
ruled  blackboards  will  save  the  teacher  continuallv  attempting  to 
rule  blackboards  in  a hurry,  generally  with  poor  results.  The  short- 
hand class  should  also  be  provided  with  permanently  ruled  black'- 
boards,  as  shorthand  must  be  written  on  ruled  lines. 

2.  Bulletin  board  for  all  commercial  classes,  since  business  is  a very 
live  subject,  and  there  is  probably  no  other  work  in  the  secondary 
school  which  can  use  bulletin  boards  to  greater  advantage. 
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3.  Textbook  illustrations.  Next  to  the  blackboard,  perhaps  the  most 
useful  visual  aid  is  the  textbook  illustrations.  This  is  particularly 
true  of  bookkeeping.  There  should  be  an  illustration  of  the  appli- 
cation of  every  principle  in  the  textbook.  Salesmanship  and  retail 
texts  should  contain  pictures  illustrating  the  principles  of  selling 
and  showing  the  right  and  the  wrong  ways  of  handling  customers. 
Arithmetic  texts  should  contain  certain  reproductions  of  business 
forms. 

4.  Framed  pictures  of  outstanding  business  structures,  such  as  the 
Department  of  Commerce  in  Washington,  beautiful  bank  buildings, 
etc. 

5.  A framed  copy  of  the  code  of  ethics  of  the  United  States  Chamber 
of  Commerce  might  be  in  every  classroom. 

6.  Mounted  pictures  prepared  by  students,  or  purchased,  of  office 
devices  and  office  methods,  various  methods  of  selling,  proper 
methods  .of  typewriting,  and  industrial  and  commercial  processes. 

7.  Graphs  and  charts  both  prepared  by  students  and  prepared  by  in- 
dustrial firms. 

8.  Maps  of  Pennsylvania  and  of  the  United  States  to  be  used  in  sell- 
ing classes,  showing  how  salesmen’s  territories  are  planned ; also, 
maps  of  all  kinds  for  commercial  geography. 

9.  Projector  for  use  in  teaching  salesmanship,  retailing,  commercial 
geography,  commercial  law,  and  bookkeeping. 

10.  Still  films,  which  may  be  obtained  from  a great  number  of  industrial 
and  mercantile  firms.  Many  of  these  films,  both  still  and  motion 
picture,  may  be  obtained  free  of  charge.  They  have  been  prepared 
for  their  salesmen  and  for  conventions  of  various  kinds. 

11.  Motion  picture  for  16  mm.  machine  for  use  in  classes  in  commercial 
geography,  salesmanship,  and  similar  subjects. 

12.  Specimens  such  as  are  described  for  ordinary  geography  classes 
for  use  in  commercial  geography. 

13.  Actual  business  forms  and  business  letters  obtained  from  local 
business  firms  for  study  by  classes  in  bookkeeping,  typewriting, 
office  practice,  and  salesmanship.  Also,  for  use  of  classes  in  business 
English. 

14.  Office  ec]uipment  of  all  kinds,  some  of  which  may  be  used  by  die 
school  itself,  and  others  which  may  be  seen  by  visiting  the  sales 
room  of  office  machinery  firms. 

15.  A room  equipped  with  counter  and  shelves  for  use  in  classes  of 
salesmanship  and  retailing.  Materials  to  be  used  in  practicing  sell- 
ing may  be  borrowed  from  local  stores. 

ENGLISH 

1.  Adequate  blackboard  and  bulletin  board  space. 

2.  Bulletins — School  Journey;  Object-Specimen-Model;  correlation 
of  English  and  music — see  Woodring  and  Benson,  Bureau  of 
Publications,  Columbia  University,  New  York,  N.  Y. 
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3.  File  case  for  pictorial  materials,  clippings,  pamphlets,  etc. 

4.  Maps — may  be  borrowed  from  geography  and  history  departments. 

5.  Objects,  specimens,  models — may  be  borrowed  from  art,  geog- 
raphy, history,  and  science  departments,  but  materials  should  be 
supplied  with  which  to  make  the  House  of  Seven  Gables,  Shake- 
spearean Theatres,  etc. 

6.  Pictures. 

a.  A collection  of  cut-outs,  photo  prints,  postcards,  etc.,  properly 
mounted  and  systematically  arranged  in  the  file  case. 

b.  Films,  a few — those  necessary  for  visualization. 

c.  Slides — unit  collections  for  use  in  primary  work ; and  descrip- 
tive selections  such  as  Hiawatha,  etc. 

d.  Stereographs  and  stereoscopes — sufficient  for  reference  work. 

7.  Projectors — a still  machine  with  film-strip  attachment;  a 16  mm. 
motion  picture  machine. 

8.  Slide  making  set — for  making  reading  and  other  slides. 

GEOGRAPHY 

Elementary  Grades. 

1.  Blackboard — sufficient  space  for  drawing  and  sketching  before  the 
class,  outlines,  projection,  etc. 

2.  Bulletin  Board — for  the  display  of  pictorial  material,  clippings,  ex- 
pression work,  etc. 

3.  Bulletins — sources  of  materials. 

4.  Cabinet  for  filing  pictorial  materials. 

5.  Globes — twelve  inch  or  sixteen  inch  Physical  Political  (plain), 
twelve  inch  slated. 

6.  Maps. 

Physical  Political,  (wall  size)  North  America,  *World,  Europe, 
South  America,  Asia,  Africa,  Pennsylvania  Climate  (rainfall  and 
temperature).  World  (winter  and  summer).  North  America 
(winter,  summer). 

Blackboard  Outline  or  Slated  (wall  size)  North  America,  *World, 
Europe,  Asia,  South  America. 

Paper  outline,  (wall  size)  for  continents  that  are  being  studied. 
Desk  outline  Maps  for  study  and  checking  purposes. 

7.  Object-Specimen-Model. 

A collection  such  as  the  Commercial  Aluseum  furnishes  amplified 
by  teacher  and  students. 

8.  Pictorial  Material. 

Carefully  selected  collection  of  geographic  prints,  photographs, 
post-cards,  cut-outs,  slides,  stereographs,  films. 

* Not  Mercator  Projection. 
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9.  Projectors. 

Combination  stereopticon  with  filmascopic  attachment. 

16  mm  motion  picture. 

Sufficient  stereoscopes  for  the  study  table. 

10.  Sand  table. 

Junior  High  Grades. 

1.  Blackboard — same  as  elementary. 

2.  Bulletin  Board — same  as  elementary. 

3.  Bulletins — same  as  elementary. 

4.  Cabinet — same  as  elementary. 

5.  Globes. 

Twelve  inch  or  sixteen  inch  Physical-Political 
(movable  Meridian  preferred)  - 
Twelve  inch  slated. 

6.  Maps. 

Physical-Political  (wall  size) — United  States,  Pennsylvania, 
*World,  North  America,  Europe,  Urasia,  South  America, 
Africa,  Australia,  Asia. 

Blackboard  Outline  or  Slated  (wall  size) — United  States,  Penn- 
sylvania, *World,  North  America,  Europe,  Asia  or  Urasia, 
South  America,  Africa. 

Set  of  comparative  World  maps  (wall  size) — relief,  climate  (win- 
ter and  summer),  density  of  population,  vegetation,  uses  of  land, 
products,  transportation  and  trade  avenues. 

Set  of  comparative  United  States  maps  (wall  size) — ^population 
density,  climatic  conditions  (winter  and  summer),  land  utiliza- 
tion, products,  transportation  and  trade  avenues. 

Paper  Outline  (wall  size),  of  Pennsylvania,  United  States,  * World, 
and  individual  continents  or  sections  thereof,  that  are  being 
studied  intensively. 

Desk  Outline  Maps  of  World,  United  States,  Pennsylvania,  con- 
tinents and  smaller  sections  of  world  as  needed  for  study  and 
checking  purposes. 

Special  maps  for  local  and  State  geography. 

a.  Local. 

(1)  Topography  of  individual  districts.  United  States  Geo- 
graphical Survey,  Washington,  D.  C. 

(2)  Local  maps  available  in  given  community. 

b.  County. 

(1)  Individual  county  road  maps.  Dept,  of  Highways, 
Harrisburg,  Pa. 

*Not  Mercator  Projection. 
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(2)  County  postal  route  maps,  U.S.  Post  Office  Depart- 
ment, Washington,  D.  C. 

c.  State. 

(1)  Forestry  and  other  data  maps,  IMathew  Northup 
Works,  Buffalo,  N.  Y. 

(2)  Highways,  Dept,  of  Highways,  Flarrisburg,  Pa. 

(3)  Railroads — electric  and  steam — Public  Service  Com- 
mission, Harrisburg,  Pa. 

Individual  desk  or  pupil  school  atlases,  containing  physical, 
climatic,  resources,  economic  maps  of  the  world  and  of  each  con- 
tinent 

7.  Objects-Specimens-lModels. 

a.  Commercial  IMuseum  cabinet  collection. 

b.  Museum  materials,  including  important  minerals,  especially 
those  found  in  local  district. 

c.  Commercial  samples  and  industrial  exhibits  which  are  procured 
from  various  sources. 

d.  Proper  housing  for  the  above. 

8.  Pictorial  Material — same  as  elementary. 

9.  Projectors — same  as  elementary. 

10.  Slide  making  set  and  slated  graph  chart. 

HEALTH  AND  PHYSICAL  EDUCATION 

1.  Adecjuate  blackboard  and  bulletin  board  space. 

2.  Charts — posture,  physiology,  anatomy,  health. 

3.  Eile  case  for  pictorial  materials. 

4.  Gymnasium  equipment — See  Department  Bulletin  No.  12,  Depart- 
ment Bulletin  No.  49,  catalogs  of  equipment  companies,  devices  for 
testing  posture,  piano  or  victrola,  showers  and  lockers. 

5.  Health  Room  equipment — See  School  Nursing  IManual,  Depart- 
ment Bulletin  No.  52. 

6.  Models  and  Objects — those  necessary  for  visualizing  physiology, 
anatomy  or  health  instruction.  See  Department  Bulletin  \Y1.  I, 
No.  8,  Department  Bulletin  No.  12,  Department  Bulletin  No.  49, 
Department  Bulletin  No.  29,  Tentative  Course  of  Study  for  Health 
Instruction  in  Secondary  Schools. 

7.  Pictorial  Materials— flat  pictures  consisting  of  cartoons  from  news- 
papers and  the  creative  work  of  pupils,  cut-outs,  photo  prints,  etc., 
mounted  and  systematically  arranged  in  file  case ; posters — athletic 
studies,  dance  studies,  health,  physical  education,  posture,  safety, 
etc. ; unit  sets  of  slide  materials,  such  films  as  are  needed  for  vis- 
ualizing health  and  physical  education. 

8.  Playground  equipment — See  Playground  Manual,  Department 
Publication  No.  30. 
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9.  Projectors — a still  machine  with  hlm-slide  attachment,  a 16  mm. 
motion  picture  machine. 

10.  Sand  table — for  working  out  visualizations  of  playground,  athletic 
field,  housing  conditions,  health  center,  source  of  water  suppiy, 
dairy,  etc. 

HISTORY 

1.  Bibliography  on  Visual  Aids  in  History — McKinley  Publishing 
Company,  Philadelphia,  Pa. 

2.  Blackboard  and  Bulletin  Board. 

3.  Bulletins — School  Journey  or  Field  Trip,  Object-Specimen-Model, 
Pennsylvania  Historical. 

4.  Cabinet  for  filing  cartoons,  clippings,  cut-outs,  and  other  pictorial 
material,  prints,  etc. 

5.  Charts — a classroom  set,  including  necessary  graphs ; a good  his- 
torical album,  as  for  example,  Cybulski’s,  or  Fougeres’. 

6.  Dramatization — Dialogues,  playlets,  pageants. 

7.  Maps — U.S. — 1492  to  1929;  Europe — early  times  to  present; 
World;  Blackboard  outline. 

8.  Objects-Specimens-Models — small  museum  collection  covering 
classical  sculpture,  documents,  dress,  utensils,  etc. 

9.  Projectors — still,  and  16  mm.  motion  picture  machines. 

10.  Slides — sufficient  unit  sets  to  satisfy  needs. 

LATIN 

1.  Wall  map  of  the  Roman  Empire,  Italy,  City  of  Rome,  Gaul,  and 
modern  Europe. 

2.  Framed  pictures,  such  as  Coliseum,  P'orum,  Tomb  of  Hadrian,  and 
Ruins  of  Aqueducts. 

3.  Glass  slides  such  as  furnished  by  Eastman  Company,  Iowa  City, 
Iowa,  or  furnished  by  the  State  Museum  at  Harrisburg,  Pa. 

4.  Still  films  such  as  those  of  Helen  H.  Tanger,  made  by  Spencer  Lens 
Company,  Buffalo,  N.  Y. 

5.  Postcards  colored  and  white  and  black,  which  may  be  obtained 
through  the  American  Classical  League,  New'  York  University. 

6.  Projector  for  slides,  films,  and  opaques. 

7.  Graphs  such  as  found  in  “Latin  in  Everyday  Life,”  by  Miss 
Frances  Sabin,  American  Classical  League. 

8.  Two  or  three  good  casts  of  such  statues  as  “The  Dying  Gaul,” 
“Jupiter,”  etc.  These  can  be  obtained  from  Caproni  and  Company, 
Boston,  Mass. 

9.  Picture  of  Pennsylvania  Station,  New  York  City,  with  picture  of 
restoration  of  Baths  of  Caracalla. 

10.  Models  of  swords,  bridges,  shields,  rolls,  etc. 

11.  Samples  of  papyrus  and  Roman  vases. 
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12.  Posters  to  be  obtained  from  publishing  companies  and  Italian 
Tourist  Information  Office,  and  other  places. 

13.  Materials  with  which  to  make  Caesar  bridges,  Roman  bouses,  etc. 

MATHEMATICS 

1.  Ample  blackboard  space. 

2.  One  blackboard  slate  lined  into  two-inch  squares. 

3.  Compasses  and  protractors  for  both  paper  and  blackboard  use. 

4.  Common  measures  in  both  English  and  metric  systems. 

5.  A large  classroom  slide  rule. 

6.  Tee  scjuare  and  level. 

7.  Models  of  geometric  solids. 

8.  Skeleton  Polyhedral  models. 

9.  Set  of  mathematical  blocks  divided  so  as  to  visualize  the  formulas 
for  finding  solid  contents. 

10.  Set  of  standard  units  of  measure. 

MUSIC 

1.  Adequate  blackboard  space,  with  music  staff  permanently  painted 
theron. 

2.  Bulletin  board  for  display  of  clippings,  pictorial  material,  etc. 

3.  Still  projector. 

4.  Slides — song  and  pictorial  unit  sets  appropriate  for  classroom  and 
assembly  purposes. 

5.  Pictorial  material — clippings  of  music  subjects  and  musicians,  from 
magazines,  newspapers,  and  Sunday  supplements. 

6.  Talking  machine  and  records — particularly  valuable  for  teaching 
music  history  and  appreciation. 

7.  Piano  or  organ. 

8.  Pitchpipe  and  staff-liner. 

9.  Radio  (secondary  schools). 

10.  Filing  cases  for  pictorial  and  bulletin  board  materials. 

SCIENCE 

Elementary. 

1.  Sufficient  blackboard  and  bulletin  board  space. 

2.  A museum  cabinet  for  displaying  nature  specimens. 

3.  Cages  for  animals,  aquaria  for  fish  and  other  water  life,  boxes  for 
plants,  bulb  bowls,  flower  pots,  insect  cage  and  net,  stretching 
board,  collecting  can,  soil  sieve,  etc. 

4.  Simple  microscopes;  a still,  and  a 16  mm.  projector. 

5.  Necessary  maps,  charts,  graphs. 

6.  Necessary  bird,  flower,  tree,  insect,  animal,  and  other  science 
slides. 
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7.  A collection  of  stereographs,  cut-outs,  post-cards,  and  other  pic- 
tures. 

8.  A metal  case  for  filing  pictorial  material. 

9.  Sand  table. 

10.  Necessary  experiment  apparatus. 

Biology. 

1.  Ample  blackboard  and  bulletin  board  space. 

2.  Bulletins — equipment,  sources  of  materials,  etc. 

3.  Cabinets  or  shelving  for  the  proper  housing  and  display  of  speci- 
mens. 

4.  Cages,  etc. — See  3 under  Elementary  Science. 

5.  Charts, — colors,  black  and  white. 

6.  Instruments  and  accessories  for  dissecting  purposes. 

7.  Microscopes — sufficient  to  supply  class  needs. 

8.  Projectors — A still  with  filmascopic  and  microscopic  attachments, 
16  mm.  moving  picture ; necessary  biological  films. 

9.  Slides — necessary  unit  collections. 

10.  Specimens — living — can  be  gathered  or  secured  in  the  neighbor- 
hood ; mounted. 

Physical  Science — Secondary  Grades. 

1.  Adequate  blackboard  and  bulletin  board  space,  including  a portable 
blackboard  where  necessary. 

2.  Bulletins — on  physical  science  equipment,  sources  of  materials,  etc. ; 
necessary  reference  material. 

3.  Cabinets — 

a.  For  housing  equipment. 

b.  For  filing  experiements,  etc. 

4.  A supply  of  equipment  outlined  for  the  text  used  and  the  number 
of  experiments  to  be  performed. 

At  least  one  set  of  equipment  for  each  experiment  to  be  per- 
formed ; supply  of  demonstration  equipment  for  teacher — depend- 
ent upon  textbook  used  and  course  of  study. 

5.  See  Science  Monograph  for  complete  list. 

6.  Projectors. 

a.  Combination  still  with  micro  and  filmo  attachments. 

b.  16  mm.  motion  picture  machine. 

7 . , Shades  for  darkening  room ; a good  standard  screen ; facilities  for 
housing  slides  and  projectors. 

8.  Unit  sets  of  slides  ; necessary  films  and  film  strip. 

9.  Necessary  electrical,  gas,  and  water  connections;  adequate  table 
space. 

10.  See  standards  for  classification  of  secondary  schools. 
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